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Brightness Meter for Model Studies 

Solid Angle Projection Methods for Calculations 
Top Winners — National Lighting Contest 

and Other Lighting Applications 
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to create a MODERN ATMOSPHERE in any store! 
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SIMPLIFICATION LIKE THIS 
mokes Benjamin Luminous Ceilings 


LOW in OVERALL COST! 


STANDARDIZED CONSTRUCTION 
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EASIER, FASTER INSTALLATION 
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SIMPLER TO ORDER AND SPECIFY! 
BUY IT BY THE SQUARE FOOT! 
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For new stores or modernizing existing sales areas, 
Benjamin “Sky-Glo” and “Panel-Glo” translucent ceilings 
offer a low-cost way to create the modern look that makes 
people want to buy. Get high levels of illumination that show 
up merchandise to best advantage... 100, 130 or more foot- 
candles, without awareness of the fact. Change a ceiling laced 
with fixtures, ducts and pipes into a magnificent “ceiling of 
light”, without additional renovation! Drastic simplification 
without sacrificing effect or efficiency, enables Benjamin to 
bring you these luminous ceilings at an installed price so low, 
that in most cases it is actually the most inexpensive way to 
modernize the ceiling! For further details, write for Bulletin 
AD 6222. Benjamin Electric Mfg. Co., Des Plaines, Illinois. 


Sold Exclusively Through Electrical Distributors 
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30% lower 


price 


New Westinghouse slimline 


lead-lag ballast, with Ul design 


Exclusive UI core design brings you 
double benefits. First, price has been re- 
duced approximately 40%, giving even 
greater lead-lag economy—no lamp re- 
placement guesswork—longer ballast 
life. Second, new design means more 
ballast for your money for these reasons: 
QOuiet—fewer lamination joints minimize 
vibration. More efficient—new core desiga 
and clamping method reduce iron losses. 
Cooler—electrical losses are reduced and 
heat is distributed more evenly. 

See your nearby Westinghouse repre- 
sentative for complete details, or write 
Westinghouse Flectric Corporation, 
Lighting Division, Edgewater Park, 
Cleveland, Ohio. J-04585 


you can SURE... i¢ irs 
Westinghouse © 
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suring RG-240-260 


for two 40-Watt Rapid-Start 
on 240-280-Volt circuits with a nom- 

inal rating of 265 Volts. 

High Power Factor, of course. And 

it's CBM-Certified to meet the require- 
ments of Supplement 2 to ASA Spec- 
ification C82.1. 
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8% x 2” pllasts are. 
Mounting Length 8%" 
Weight 5.3 pounds 


STARRING COMPANY, INC. 

1600 SEAVIEW AVENUE) BRIDGEPORT (8) CONNECTICUT 
EDison $-0108 
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This Savings Bank SAVES on 
... Lighting by LITECONTROL! 


Here's a recessed lighting instal- 
lation that looks like “a million 
dollars” yet it's economical to 
buy, install and maintain! Doors 
open independently of outer 
frames for handy servicing. Holo- 


phane lenses efficiently control 


and distribute all possible light 


Wherever ‘things look better’’ 
in stores, offices and banks, 
LITECONTROL fixtures are provid- 
ing ‘More Light and Looks for 
the Money.” See your local 


LITECONTROL representative or 


write us for his name 


INSTALLATION, Beneficial Saving Fund Society, 
Prdadelphic, Penno 


ENGINEER, George 1. Anderson, Philadelphia 
Electric Compony 

ELECTRICAL CONTRACTOR: Joseph S. Miller, 
Phriadelphic, Penna 

FIXTURES, Litecontrol No. 12FVS — 300 Watt 
recessed lens boxes 

CEILING HEIGHT, 10° 0” 

SPACING, 9° 0” on centers, Public 7' 0" on 
centers, Work Areo 

FINISHES, Walls, light green. Ceiling, matt white 

INTENSITY, On counter deal plote, 57-60 footcondies 


Teller's counter, 58 footcandies 
General oreo, 48 footcend's: 


- 


LITECONTROM 


KEEP UPKEEP DOWN 


- from lamp bulbs to the work- 
ing area. Lenses are easy to keep 


clean and will be in style a long 


time LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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the top winners in the 1955 1.E.S. Contest 
for Most Interesting Lighting Job,” as 
presented in the National competition of all 
the Regional winners at the 1.E.S. National 
Technical Conference, Cleveland, Sept. 14. 
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Hospital Design with a Future 


se. ACTORY engineering is its own re 


ward to the designer. When the plan carries out 
its share of civic purpose and humanitarian mo 
tives, the reward is rich indeed. A project emi 
nently satisfactory in this respect was the design 
for the Children’s Hospital of New 


Orleans 


The objective was to construct a building which 
would have all the facilities, equipment, and fune 
tional properties of a specialized hospital, and vet 
be warm and inviting to the little children treated 
there. The architects and the consulting engineers 
coordinated their plans from the first, to this end 
Lighting design was a major factor in producing 
such an environment. Surface color and finish were 
very important, and even the selection of furniture 
called for special attention. Each area of the hos 
pital had itsown problems, and required individual 
AUTHOR Consulting 


and Asso 
tier Ar 
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By GEORGE C. SCHROEDER, jR. 
New Orleans Section, Southern Region 


treatment 

At the main entrance the lighting starts from the 
driveway and continues without break into the 
main lobby and waiting room. This pattern of 
recessed troffers acts as a directional arrow to guide 
visitors and patients inside, as well as serving 
functionally to illuminate the area 

In the waiting room, 2-foot by 4-foot recessed 
louvered bottom units are used, with three 40-watt 
fluorescent lamps. All fluorescent lamps used in 
the hospital are T12, rapid start, standard cool 
white. One side of the waiting room consists of 
Plant 


ing in the patio is highlighted by 150-watt PAR 


sliding glass walls which open to the patio 


38 floodlamps in bullet-shaped aluminum hoods 
Similar bullet-shaped units have been used for 
stairway lighting, to avoid the usual “institutional 
atmosphere 
Corridors have much higher levels than are usu 
ally found in these areas, for the safety of the 


handicapped children. Those used by the patients 


Nchroeder 


Main entrance lighting starts from driveway and 
continues without break into main lobby and waiting 
room, 


Heated therapy pool with lighting from clusters of 
swivel units, translucent plastic roof and glass walls. 


have surface mounted, louvered bottom fixtures 
in continuous rows, using single 40-watt lamps 
In the nursing area, two by two-foot recessed units 
are used, louvered, with three 20-watt fluorescent 
lamps. The switehing arrangement here allows the 
illumination level to be reduced to one footeandle 


for night lighting 


Physical Therapy 

Weakened limbs and muscles are scientifically 
exercised in the special Therapy Gymnasium and 
Pool. Lighting for this department is from all 
white, porcelain enamelled steel reflectors employ- 
ing 300-watt silver-bowl lamps. The upward com- 
ponent in these reflectors keeps the ceiling from 
being totally dark, reducing brightness contrast. 
The heated pool, where many children will learn 
to walk for the first time, has translucent plastic 
roof and sliding glass walls. Lighting is from 
clusters of swivel units using PARSS floodlamps 
mounted on the wall between the laminated wood 
arches, The effect is very pleasing as well as fune- 


tional 


Inpatient Area 

Center of activity in the inpatient area is the 
central nurses’ station. Here is located the heart 
of the nurse call, doctors’ paging and music sys 
tems, as well as fire alarm and civil defense warn 
ing systems. Some 40 footcandles are provided in 
this area, from four recessed 200-watt incandescent 
units, each having full Alzak aluminum reflector 
and photolight lens bottom. Two of these units are 
connected to the emergency lighting system 

For psychological reasons nursing units are 
known as “cottages,” of which there are eight in 
the hospital. Each cottage has seven beds, housing 
the children in small, family-like groups. For each 
pair of cottages, there is a day room equipped with 
television, games, writing materials, and toys 
Here too, the switching arrangement is flexible for 
the nurses’ choice of three different levels, accord- 
ing to the activity. Lighting is from two by four 
recessed. louvered bottom 3/40-watt fluorescent 


units 


Bed Lighting 

Of all the lighting systems used in the hospital, 
probably that in the cottages has created the most 
discussion. At each bed location, the architect had 
included in his design, a patient unit consisting of 
a book shelf, chalk, tack and writing boards, and 
space for clothes and brace storage. The lighting 
problem was to coordinate the placing of a bed 
light. convenience outlet, and nurse call facilities 


into this ingenious unit. 
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While working out the details for the placing of 


these items, we conceived the idea of mounting 
lights on top of the unit to provide general lighting 
in the room. Working in close coordination with 
the architect, the final design of the patient unit 
was materialized. Note details from the cross see- 
tion drawing. 

A cove is formed in the unit by a partial recess 
in the top rear section. In this recess we have 
placed two 40-watt fluorescent strips; behind the 
lamps a polished Alzak aluminum reflector. Over 
the lamps is a clear piece of Plexiglas held in a 
wood frame which forms part of the unit. Fluores- 
cent lamps are used rather than incandescent, be- 
cause of the lower surface temperature. The Alzak 
reflector serves to project the larger part of the 
light output toward the center of the room. The 
Plexiglas cover is at an angle, to provide ease of 
cleaning and to prevent paper or other articles 
from being placed on top of the fixture. Lllumina- 
tion resulting from this system is a well-diffused 
veneral lighting which averages 10 footeandles. 

The additional bed light incorporated in the unit 
is an incandescent source recessed in the underside 
of the bookshelf, directly over the bed. This may 
child, 


With the bed in position, each child has 


be controlled by the from a silent type 
switch. 
available 50 footcandles for reading or chalk-draw- 
ing. The bed light too has a full Alzak aluminum 
reflector. Its lens is of impact-resistant glass, which 
is of special construction so that if by chance it 
will disintegrate into small 
used to hold the 


lighting fixtures and other electrical equipment in 


should be broken, it 


harmless particles. All screws 


place are of the tamper-proof type, making the 
installation safe from the inquisitive hands of small 
children 

Wall and ceiling finishes in the cottages have 
been carefully planned for brightness control and 
pleasing appearance. The wall above the cove on 
one side of the cottage is finished in natural red- 
wood paneling, with a brightness of 5.9 footlam- 
The opposite wall is of buff brick, 25 foot- 
Ceiling brightness decreases gradually 


berts 
lamberts 
from 50 footlamberts directly above the bed coves, 
to 10 footlamberts at the center of the room. 

The overall effect, as seen through the sliding 
vlass walls, is one of cozy cheerfulness where the 
children have a comfortable visual environment for 
a variety of activities in an atmosphere conducive 
to recovery 

The entire hospital is an asset to the city of New 
Orleans. It is a marked step forward in the care 
of crippled children — and its lighting contributes 
definitely to that end 
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“Cottage” type housing with seven children in each 
unit. General lighting is from fluorescent strip recessed 
into the patient bed units. 


PLERIGLAS COVER 


FLUORESCENT STRIP 


JUNCTION 
BOR 
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Bed unit provides both general fluorescent 


BLO 


lighting from top and an incandescent 


source recessed in the underside of the 


bookshelf for reading or drawing light. 


Book-shelf, chalk, tack and writing boards and space 
for general clothes and brace storage, table, bed light 
and general lighting are provided by patient unit. 
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Floodlighted tower and gold window. 


Nave viewed from pulpit. 


Westminster Presbyterian Church 


A aimee but very effective cove lighting 


installation in the Chapel of this Detroit ehurch 
was the starting point for the installation shown 
here, The Chapel, built in 1948 and preceding by 
several years the main church unit seating 1000, 
was designed with a coved ceiling lighted by cold 
cathode tubing. So succesful was this system that 
all concerned with the final building wished a simi 
lar method for the church. The church ceiling, 
however, was not to be a simple cove. And the 
final installation includes far more than a cove 

reflecting, | believe, the owners’ appreciation of the 


role of lighting in the beautification of a church 


Exterior Lighting 


To the Passer by. the effects achieved with both 
lighting and design, suggest the modern beauty to 
be found within. The tower, stone to the top of the 


spire, is successfully floodlighted at night, and the 


sixteen beautifully carved panels bearing the 
Ar THOR Itareld Pisher and A snoclates Architects Detroit 
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Fisher 


Matthew, Mark 
top level, and the 


symbols of the four Gospels 


Luke and John — around the 
twelve apostles, three on each side, are clearly 
visible. Around the top of the spire we designed a 
six-foot diameter gold crown. Atop the crown is a 
gold sphere with a Latin cross mounted thereon, 
to symbolize the spread of Christianity throughout 
the world 

The large seulptured gold window in the front 
entrance is also floodlighted from the exterior 
An almost ethereal effect is obtained by additional 
back-lighting from the pastor's study, which ts 
located behind the window and above the vestibule 
In the entranee design, figures of Jesus and the 
people of all nations are thrown into bold relief 
The entrance itself is a very beautiful “welcome,” 
even more impressive at night, with its warm effee 


tive illumination 


Interior 


As will be noticed fre in the photograph, the eove 
lighting system in the nave is considerably ex- 


panded in design from the simple cove of the origi 
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Church as seen by congregation. 


By HAROLD H. FISHER 
Michigan Section, Great Lakes Region 


nal chapel. The ceiling is a series of curves or 
“ocean waves” with a three-foot shelf at the front 
edge of each ceiling section, containing eight rows 
of cold cathode lamps. Since the lighting system 
was an integral part of the building plans, it was 
necessary for us to decide upon the design of: a 
ceiling which would serve as a good light reflector, 
before we could design the steel for supporting 
the roof. The importance accorded to the lighting 
design in all plans for this building is one of its 
more unusual features, and is a major factor in its 
fina! effectiveness 

At reading level, illumination measures 24 foot 
candles in the central part of the nave, and 20 foot 
eandles at the side aisles. The main lighting coves 
are designed for maximum light spread to prevent 
high brightness in the cove proper, when loking 
back from the chancel. 

The chancel area itself is lighted with downlights 
and the altar wall by cold cathode tubing installed 
on the edge of the ceiling and wall. Several in 
candescent floodlights also play directly upon the 
gold-leafed reredos. Lighting for the altar wall, 
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Photographs rvurtesy of Detrott’ Edison Company 


Sanctuary with stained-glass reredos. 


Prize 


for the chancel and for the nave, is on separate 


motor operated dimmers 


Reredos 


In addition to the supplementary floodlighting, 
the very beautiful stained-glass reredos is further 
lighted, for foeus of attention, by means of a large 
plaster cove extending from floor to roof at each 
side of which is installed cold cathode tubing 
Additional floodlights on the floor of the cove light 
the life-sized representation of the Lord’s Supper 
during the Communion Service. Still further in 
candescent floodlights are installed at the top of 
the cove, to feature the 13-foot figure of Jesus 
Several spotlights are so located that on occasion 
the altar, and/or the gold reredos may be further 
highlighted 

Considerable latitude of lighting variations on 
the face of the altar wall, as well as from behind, 
is afforded by the dimmer controls. Lighting effects 


may be accompanied by lighting on the face alone, 


to pick up the gold, or additional lighting from 


behind to feature the colorful stained-glass and to 


ui 
te 


bring up the figures into bold relief 

All lighting in the ehurch is three-way. The 
complete controls are located in the panel at the 
organ console, and in a special alcove in the foyer 
Above the ceiling of the church (in the attic space 
we installed a walk way on the center line of the 
nave to provide easy accessibility to the lighting 
transformers. This walk-way is well lighted, and 
the transformers are accessible for service 

Not shown in the pictures are classrooms, social 


hall, kitehen and lounge, all of which feature care 


Louvered Lighting 


Makes Night Baseball Legal 


| WO VARIETIES of blazing light were lea 


tured’ mm the opening discussions on thy proposed 


new home for the Major League Baltimore Orioles 
baseball team the Baltimore Memorial Stadium 

(ne was the blazing light of publicity (‘ourt 
injunction proceedings, widely reported in the 
press, were brought by residents near the proposed 
site, who wanted the Major League team, but not 
in their back vards 

The other blazing light existed only in the minds 


rhborhood residents and was the eause 


which they 


of th 


for their protest. This was the leht 


feared would be projected through their windows 
bw the 
I had been ealled at th 
witness for the City and the Orioles, and had men 
floodlieht 


floodlighting svstem for night games 


proceedings AS AN ¢ xp rt 


tioned the possibility of louvering the 
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fully planned lighting 

Artist, architect and engineer have been teamed 
for the most effective results, in this installation. 
The stained-glass windows, for example, are con- 
temporary in design and original in this particular 
treatment. Architectural features further enhance 
their beauty, and with the application of the engi- 
neered is difficult to 
imagine the impact these jewel-like windows make 


design of the lighting, it 
upon the people who worship here. This is so, even 


for the people who pass by in the night. 
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By H. M. WHITE 
Maryland Section 
East Central Region 


4 suggestion which the press headlined as “Ingeni 
ous Venetian Blinds Proposed for Stadium Flood 
lights 

After the proceedings an Ordinance was enacted, 
“That 
permanently enjoined and strictly prohib- 


ruling the respondents be and they are 
hereby 
ited from projecting blinding lights into the win 
complainants and near- 


dows and the horn ‘ of the 


by residences, but they are not enjoined from 
actual lighting up the area as such, in a necessary 
concomitant of playing night baseball.’ 

It was now my ball. Investigation showed that 
the real annoyance to the neighborhood was the 
viewing of the lamp filaments——the beam of the 
projectors being directed into the playing area. I 
also found that glare annoyance was confined in a 
the floodlights to 


horizontal in the 


bana between horizontal with 


approximately 15 degrees below 
vertical plane and extending throughout approxi- 
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AuTHOR Lighting Bervice ot, ties and Elects 
Co Baltimore Md 


Light from Memorial Stadium 


is “. .. permanently enjoined 
and strictly prohibited from en- 


tering nearby residences . . .” 


by louvers on the floodlights. 


mately 160 degrees in the horizontal plane. I felt 
that if the filament could be shielded in this zone, 
the Ordinance could be met. The final louver 
design for each of the 20-inch 1500-watt flood 
lights had fins on only the side quadrants and par 
tially on the top quadrant; none on the lower 
quadrant. When the center of the beam is directed 
25 to 30 degrees below horizontal to cover the 
playing area, the design is such that the filament 
will be shielded throughout the critical zone. Some 
spill is allowed above horizontal to supply light 
for pop flies. 

With the results of this study and planned de- 


‘4 
‘ 
a* a’ 
- 
BOTTOM 
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Court was convinced that the lighting 


sign the 
could comply with the Ordinance, and it sanctioned 
the erection of the new stadium 

The stadium is oval in shape, 560 feet long and 
390 feet wide. It is lighted by 1302 1500-watt 
floodlights burned at 10 per cent over-voltage to 
deliver 200 footeandles on the infield and 150 foot 
candles on the outfield, The lights are mounted on 
eight towers, 162 feet above the ground 

The louver system has proved effective as fila 
ment shield and brightness control, and night base 
ball has proved as popular in Baltimore as else 


where 


\ 
\ 
\ 
Louver design—fins on side quadrants, 
and partially on top’ quadrant; none 
on the lower quadrant. Some «pill is 
allowed above horizontal, for pop flies. 
/ 


While 27 
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Quality Lighting 
As Production Booster 


ie CTION increase, in one instance, of 
more than 28 per cent after re-lighting was re- 
ported to us by the Frawley Corporation, Culver 


By GORDON L. DOVEY City, Calif., makers of Paper-Mate pens — a dra- 
Southern California Section matic illustration of the dollars-and-cents value 
South Pacific Coast Region of quality lighting in industrial production areas. 


And the improvement in employee morale is of 
the sort which is immeasurable 

Since such owner service is the engineer's main 
objective in a lighting recommendation, it follows 
that the practical success of this installation was 
especially gratifying to me 

The assembly area, which was the first to be 
relighted, is 80 by 87 feet with a high arched ceil- 
ing painted white and light green walls. The 
“before” photo shows a typical section, for hand 
and machine assembly of the small parts required 
in the manufacture of the ball point pens. Inspec 
tion and packaging for shipment is also com- 
pleted in this area. The work requires speed in 
handling small, even minute, parts. Women of all 
ages are employed for this work on production line 
tables. Prior to re-lighting, there was a spotty 18 
to 40 footeandles on the tables, supplied by a hap- 
hazard arrangement of 2-lamp 4-foot industrial 
fixtures suspended 7 to 7's feet above the floor 


Assembly area — before. AcTHoR: Southern California Edison Co., Santa Monica, Calif 
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To supply approximately 150 footcandles of 
good quality, evenly-distributed light on the pro 
lamp 8.foot slotted lou 


slotted 


duction line tables, 77 
vered industrial luminaires were installed 
for 10 per cent upward component to the high 
brightness 


ceiling, and louvered for additional 


control. The luminaires are mounted in continuous 
rows on &-foot centers, suspended 8!5 feet above 
the floor, 2 feet from the end wall and 31% feet 
from the side walls. Initial illumination levels were 
200 footcandles. 

To enable the electricians to install the new light 
ing system without interrupting production, and 
to assist in keeping the long rows straight and 
level, one-inch pipe was first suspended in con 
tinuous rows from the ceiling. This work was done 


above the existing fixtures without disturbing 


them. Then the luminaires were fastened to the 
pipe and the old fixtures removed, a job which was 
completed overnight, between “quitting-time” on 
Thursday and Friday morning 

Another reason for the one-inch pipe was that 
the electric service and main switch are located, as 
they so often are, in one corner of the plant, and if 
the company liked the lighting, wiring codes would 
allow us to use the pipe for a wire-way to feed the 
second half of the rows, which | hoped they would 
continue across the machine shop area 

My hope was realized: the one-inch pipe suspen 
sion system was put to use in relighting the rest 
of the plant. I was called back the very next week 
for my recommendations on re-lighting the machine 
shop area. Here the continuous rows were of the 
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After — assembly area, far left, 
and machine shop, left. 


same S-foot luminaires, and some 6-foot units to 
bring the rows close to the end wall. The machines 
are set at a 45-degree angle under the rows, Two- 
lamp lead-lag 430 ma ballasts and single-pin stand 
ard warm white T-12 lamps were installed through 
out the plant 

The dark green lockers in the background of the 
assembly area have been removed, and the work 
tables have been painted ivory. Brightness ratios 
are now well within recommended limits 

Employee morale, that intangible asset, was 
boosted even higher when the Frawley Corporation 
rounded off the relighting program by having the 
same quantity and quality illumination installed in. 


the coffee and lunch room areas 


Lunch room re-lighted. 
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Quality and Economical Aspects 
Of Parking Area Lighting 


Asx Mr. or Mrs. John Q. Public, just 
returned from a harried motor trip into the busi 
ness section of the average town or city across the 
country today, what is one of their town’s most 
pressing needs, and the positive and perhaps a 
little profane answer will often be, “More parking 
space.’ With more than 46,460,000 passenger cars 
alone on our streets and highways, one car for 
every 2.8 persons according to the 1953 motor vehi- 
ele registration figures, parking lots have long since 
become a permanent and very vital part of our 
society. Commercially, parking today is big busi 
ness, and nearly every new industrial plant, shop 
ping area, commercial dwelling, or recreation area 
must devote a substantial portion of its available 
ground area to this purpose 

Whenever a parking area is to be used at night, 
and a majority are to some extent at least, it is 
socially and economically important that it be well 
lighted, Light in the parking area performs two 
services. The first and most vital of these is to 
provide increased safety from physical injury, 
accident, or thievery for the occupants of the ve 
hicles utilizing the parking area, the vehicles them 
selves, and the they contain 
The second 


especially important to the commercial lot or to the 


personal property 
ervice is advertising. This service is 
commercial area relying primarily on vehicular 
trade for its source of revenue 

efore an adequate lighting installation can be 
provided for any designated parking area, it is 
necessary to first determine the lighting needs of 
the area. To simplify this procedure, parking areas 
may be divided into the following general classifi 
cations which are summarized in Table I 

Courtesy Lots 


areas provided by an individual commercial or 


Courtesy lots are those parking 


industrial establishment. or a group of establish 
ments, as a service to its patrons or employees 
They are provided to promote good will between 
the owner and the user, and no fee is required for 
this use, Courtesy lots can be further divided into 


two sub groups Semi private courtesy lots, and 
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TABLE 1 — Classification of Outdoor Parking Areas 
and Summary of Lighting Requirements, 


Lighting 


Lighting 
Fee Required Required Required for 
tor Parking Primarily for Safety and 
Classification Privilege Safety Purposes Advertising 
il. Courtesy Lots No 
A. Customer Courtesy Lots x 
B. Semi-Private 
Courtesy Lots x 
II. Commercial Lots Yes 
A. Privately Operated x 


Manicipally Operated 
C. Part Time Lots 
Public Lots No 


Itt 


customer courtesy lots. The semi-private lot, as 
the name implies, is utilized by a somewhat re- 
stricted group of authorized personnel and the 
lighting is required for safety purposes only. 
Apartment house parking areas, restricted business 
lots, and industrial parking areas are examples of 
the semi-private lot. The customer courtesy lot, 
however, is lighted not only for safety purposes but 
also to attract patrons by offering a parking area 
that is bright, attractive, and easy to move about 
in. For this purpose the level of illumination 
should necessarily be higher than that required for 
safety purposes only. The modern shopping center 
parking area is an excellent example of a customer 
courtesy lot, and is rapidly increasing in impor- 
tance. 

Commercial Lots —- A commercial lot is a park- 
ing area operated as a commercial venture either 
for profit or as a self-supporting or partially sup- 
porting service by an individual, a company, or a 
municipality, and a fee is charged for the parking 
privilege. The lot may or may not be attended. On 
a privately operated commercial lot increased illu 
mination for advertising purposes above that re 
quired for safety alone is generally desirable. On 
the municipally operated lot the quantity of illu 
mination required is more often determined by the 
safety requirements only. This is also frequently 
the case where a lighting installation is designed 
for an unattended parking area whether privately 
or municipally controlled. Here, however, the mini- 
mum level required for safety purposes should be 
greater than the “minimum safety 
A third type 


considerably 
level” for the attended parking area 
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of commercial lot is a part-time lot, one operated 
only for the duration of some particular event. An 
example of this is a parking lot adjacent to a base- 
ball stadium. The successful operation of this type 
of parking area is generally assured by its favor- 
able geographical location, and thus lighting is 
required for safety purposes only 

Public Lots— Public lots are those parking areas 
provided free of charge for use by the general 
public. They serve no particular commercial inter- 
est and again may or may not be attended. The 
need for illumination is for safety purposes, being 
somewhat higher if the lot is unattended than if it 
is attended, or if it is located in a remote or poorly 
policed area 

With parking areas separated into the above 
classifications, it is now possible to assign recom 
mended levels of illumination that will more aecu 
rately provide for the use to which a specific park 
ing area is to be put. A table of recommended 
footeandle values is shown in Table IT. 


TABLE If — Recommended Average Horizontal 
Footcandles. 


industrial, Remote Business, Residential 
or or 
Classification Unprotected Area Well Policed Area 


1. Courtesy Lots 


A. Customer Courtesy Lots 08-2.0 
Semi-Private Lots 

Employee Parking 0.6-1.0 

Residential Parking 0.4 
Commercial Lota 
A. Privately Operated 

Attended of 2.0 

Unattended 08-10 08-12 
Municipally Operated 

Attended Of ! 

Unattended o8.10 
C. Part-Time Lots 06-1 06-1 
Public Lots 
A. Attended 16-14 16-1 
B. Unattended R- S.1 


The lower illumination value under any par 
ticular sub-classification is the minimum level of 
illumination recommended for any parking area 
under that classification and it provides for safety 
purposes only. The higher footeandle value shown 
isa preferred level based on current cood practice 
and when required by the classification this level 
considers advertising requirements as well 

As with any lighting installation, providing only 
the proper quantity of illumination alone does not 
guarantee satisfactory lighting installation 
Equally important, but more difficult to evaluate, is 
the quality of the illumination. The lamp and 


luminaire combination selected to perform the 
lighting task should provide a uniform leve! of 
illumination that is free from harsh shadows and 
objectionable glare. Since a parking area is in 
effect an extended street, a maximum uniformity 


variation of 4 to 1 between the average and mini- 
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mum point anywhere in the parking area is recom- 
mended. On the conymercial or customer courtesy 
type parking lot where an important function of 
the lighting installation is to attract customer at- 
tention, the entrances to the parking area should 
be given special consideration. A level of illumina- 
tion at these important points equal to at least 
twice the average level over the general parking 
area will permit the entrances to be readily de 
tected and will make them serve as focal points to 
entice potential customers into the parking or 
shopping area 

Many different systems of lighting are available 
today for lighting the parking area, Street light 
ing and floodlighting equipment employing both 
the incandescent and the mercury sources have 
been used extensively for this purpose. The rela- 
tively new fluorescent street light, pump island 


area luminaires, and reflector lamps have also 


served in this capacity. There are many popular 
misconceptions concerning the economy of various 
parking area 


lamp-luminaire combinations for 


Since the economics of any particular 


lighting 
system will vary considerably with such factors as 
area size, number of burning hours, power rates, 
and type of maintenance, there is no one system 
which will be more economical for all parking area 
ivhting. To determine the most economical light 
ing system for any given type parking installation 
a cost analysis similar to that shown in Table III 
should be made taking into consideration all of the 
This procedure coupled 


factors mentioned above 


with a thorough analysis of the quality of the vari 


ous types of lighting systems is the only method by 
which the customer can be sure of getting the most 
for his lighting dollar 


Because of a constantly increasing demand for 
shopping center parking area lighting, the cost 
analysis shown in Table IIT has been prepared to 
compare economically nine of the more common 

tems of lighting used for this purpos 

This analysis is based on the typical medium 
ized shopping center parking area shown in Fig. 1 

This area has a width of 355 feet and a length 
of 870 feet comprising a total of 509,000 square 
feet. The parking islands run perpendicular to the 
long axis of the parking area and are 60 feet apart 
The desien level of illumination for the area was 
1.5 footcandles average maintained in service, al 
though in a few instances spacing requirements 
dictated the use of a slightly higher or lower level 
as indicated in line 11 of the analyses 

The nine luminaire-lamp combinations consid 
ered were: The mereury street lighting luminaire 
with the 400-watt. 700-watt and 1000-watt fluores 
fluorescent street light 


cent mereury lamps; the 
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TABLE 111 — Cost of Lighting Analysis for Typical Shopping Center Parking Area. 309 Square Feet. Designed to 
Provide Approximately 1.5 Qooteandles Maintained in Service. Distribution System 120/240 Volt Multiple. 


LICHTING SYSTEM NUMBER I 2 3 4 5 6 7 8 9 
3 I'yy of lamp (fi mere preheat fluor Fluores Fluores Fluores Flucres- Flucres Fluores Fila Fila Pila. 
im Mer Mer Merc cent Mer Mere 
2. Lamp description B-H18 BH15 Fi00Ti2 J-Hi B-H18 PS 52 PS-52 R40 
ou CW/RS 
2 l'y pe luminaire Street Street Street Street Flood Flood Flood Flood Refi. 
gr t ight light light light light light light Lamp 
25 TypelV TypeIV TypeIV Type6 Type6 Type6 Type 4&5 Holder 
ax 
~| 4. Number of lamps per luminaire One One One Four One One One One One 
Rated initial lamp lumens per minaire 19,000 43,000 50,000 21,400 19,000 43.000 21,600 21,600 4,600 
Mean or Beam Lamens 15 ) 25,500 17,700 17,550 10,900 19,582 13,420 11,870 4,600 
6. Lam 6 000 6.000 6.000 7,500 6.000 6,000 1,00 1,000 2,000 
« Vatte per luminaire (i lir puxiliar 
S 10% line loss 192 828 1,163 539 492 828 1,100 1,100 550 
Coefficient of utilization 59 59 37 a5 80 a5 75 85 
Y » Maintenar factor 90 90 90 90 75 75 75 75 75 
smineire 60 45 10 a7 66 43 54 70 160 
11. Average footcandies maintained 13 1.5 1.5 1.3 1.5 1.6 1.5 1.5 1.5 
Energy ra Sper ) 025 25 025 25 025 025 025 025 
19. Eetimated borning hours per year 1500 1.500 1.500 1.500 1.500 1,500 500 1,500 
14. Net luminals t (each ‘ 16.80 4.80 217.80 6.04 “4.04 6.04 49.97 4.12 
et iditional ry eoat 
per 14.50 98445 99.73 189.19 293.71 176.03 198.72 192.17 
f Pat ated ' & installation cost 
per mine 68.90 ane 45.61 674 12.92 2 16.45 
tia my oat enact 
z 18% Net initia mp coat per iminatre 
‘4 29.70 6.70 0.48 29.70 1.468 1.68 2.16 
iv Tota nitia t per minaire 
i4 18 458 429.90 02.78 172.62 207.87 426.88 246.67 255.70 174.90 
TOTAL INITIAL COST 10 19 15.085 32,418 19.659 18,956 14,400 17,899 27,084 
i. Initial at per luminaire lees lampe 
14 400 467.08 9.14 244.49 7.18 264.99 254.02 172.74 
Total initial cost leas lamps (10 21) 18.0090 14.012 11,598 14,772 17,079 i4 17,781 27,638 
au ANNUAL FIXED CHARGES 
z * of 22 ol 102 4.729 2.562 2.146 2,667 4,146 
124 Annual no. lamp replacements 
ix 10 in +6 1! 70 17 11 81 105 120 
Annual cost of replacement lampe 
(17 24) 126.71 285.60 165.90 228.48 126.70 196.08 176.40 259.20 
‘4. Annual coat of replacement parte 
(starters. ote.)* 180.00 140.12 915.928 187.72 170.79 149.09 177.81 276.38 
| 27. Total annual maintenance material coat 
(25 4+ 26) $378 26 506.79 425.72 481.89 416.20 497.49 279.17 354.21 535.58 
28. Fatimated labor coset to replace one 
2 lamp ‘ " 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
= 20. Total labor cost to replace lamps 
a (94 15.0 11.00 8.00 70.00 17.00 11.00 81.00 105.00 120.00 
3 10. Fetimated cleaning cost per luminaire $ 2.00 2.00 2.00 3.00 2.00 2.00 2.00 2.00 aD 
«| 91. Number of cleanings per year Two Two Two Two Two Two Two Two — 
« 
Fd 12. Annnal cleaning cost (10 * 90 31) s 24 180 120 522 4 172 216 280 — 
%5. Total annual maintenance labor cost 
<| (29 + 92 ¢ 2 191 128 592 281 183 297 985 120 
14. Total Annual Maintenance Coat 
974358 554 1,074 697 680 576 739 456 
Annual Pnerey 
12™) 1000) 1.107 1,397 1.908 1,768 1218 1,335 2,228 2,888 3.300 
6. TOTAL ANNUAL OPERATING COST 
(1448 $1798 2.095 1an2 » 1,915 2,015 2,804 3,627 3,956 
7. TOTAL ANNUAL 4.958 4.796 10064 7,571 4,731 4,577 4.950 6,294 8,102 
<3 18. Relative Annual Coat $ 1.10 1.21 1,00 1.91 1.19 11 1.25 1.59 2.04 
Annual Cost per Footeandle 11 5.952 9,197 2.643 5,824 1154 2,861 3,300 4,196 5,401 
Pa 40. Relative Annual ¢ t per Ff teandle . 1.27 121 1.00 2.20 1.19 1.08 12 1.59 2.04 


‘Pole, ballast, cable 
SOne per cent of Line 22 


*Tiaualivy 1 per ent assuming | year amortization with per cent «a wance for taxes, insurance and interest 
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TYPICAL SHOPPING CENTER 
(308000 FEET | 


SERVICE ROAD 
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Figure 1. Outline drawing of the typical shopping 

center parking area (309,000 square feet) used as a 

basis for cost comparison of various lamp-luminaire 
combinations. 


utilizing four 100-watt T12 rapid start fluorescent 
lamps and tilted at an angle of 30 degrees above 
horizontal ; a relatively low mounted Type 6 flood- 
light with the 400-watt and 700-watt fluorescent 
PS-52 clear 
general service incandescent lamp; a combination 
of high mounted Type 4 and 5 floodlights utilizing 
the 1000-watt PS-52 incandescent lamp; and a 
simple lampholder employing the 500-watt R-40 


mercury lamps and the 1000-watt 


reflector flood lamp. The street lighting luminaires 
were mounted on conventional steel standards at a 
height of approximately 30 feet with the 400-watt 
and 700-watt mercury luminaires on 8-foot bracket 
1000-watt luminaires on 15-foot 


The Type 6 floodlights were also 


arms and the 
bracket arms. 
mounted at a height of approximately 30 feet for 
use with the 400-watt mercury lamp and the 1000 
watt incandescent lamp, but a mounting height of 
40 feet was selected for the 700-watt mercury lamp 
to improve uniformity and to reduce the build-up 
at the base of the pole. The combination of Type 
4 and Type 5 floodlights was mounted at a height 
of 60 feet, while the reflector lamps were placed at 
a height of approximately 25 feet 

In each layout the luminaires were placed to 
obtain as good a utilization and as high a quality 
of lighting installation as the luminaire would 
provide. To obtain good uniformity over the park- 
ing area and to avoid a spotty appearance resulting 
from large build-ups around the poles, a maximum 
of two street lights or four floodlights or reflector 
lamps was permitted per pole with the exception 
of installation number 8. In that instance, in keep 
ing with the purpose of the high mounting height 
a maximum of nine luminaires on a single pole was 
used. When the spacing permitted, the outside row 
of luminaires was located on the perimeter of the 
parking area and directed inward to reduce spill 
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light and to avoid objectionable glare in the areas 
adjacent to the parking lot 

The Annual Fixed Charges for each installation 
based on a ten-year amortization of the initial cost 
with a five per cent allowance for taxes, insurance, 
and interest is shown in line 23 of the analysis. 
Even with the considerable price differential that 
exists between the street lighting and the flood- 
lighting luminaires the annual fixed charges for 
the mercury street lighting systems and the mer 
cury floodlighting systems show little variation 
Line 23 column 3 shows the street 
1000-watt 
lamp to be the lowest in initial cost, since consider- 
The 1000-watt 


fluorescent mercury lamp is not practical for use in 


between them 
lighting luminaire with the mereury 
ably fewer luminaires are required 


fioodlighting equipment as the size of the light 
source would make control virtually impossible in 
that type of luminaire and its use would result in 
an inefficient application of the source and an un 
reasonably high build-up of illumination in the 
area of the pole. With the 700-watt source in the 
floodlight, the additional cost of the higher poles 
required for its satisfactory use brings the cost of 
that system to a par with the cost of the street 
lighting systems. It is interesting to note that the 
cost of the incandescent floodlighting system, col- 
umn 7, in spite of the absence of ballast costs and 
the large decrease in lamp and luminaire costs over 
the street lighting system still falls within the 
range of the mereury installation because of the 
lower efficiency of the incandescent source and 
higher cable prices. The low utilization obtainable 
with the fluorescent luminaire, line 8, column 4, 
and the “Cadillac” price of the equipment places 
Annual Fixed 


that installation highest in the 


Charges line. Second in magnitude is the reflector 
lamp installation. The large number of standards 
required to maintain the quality requirements 
established and high cable costs more than offset 
the extremely low lamp and lampholder invest- 
ment. High pole costs and a lower coefficient of 
utilization also place the multi-unit high mounted 
floodlight system high up on the initial cost list 
contrary to popular belief 

The Total Annual Maintenance Costs shown in 
line 34 of the cost analysis indicate little advantage 
for either the mercury street lighting systems or 
the mercury floodlighting systems one over the 
other. As the mercury sources progress to higher 
wattages, the higher lamp costs must be more than 
offset by an equivalent reduction in cleaning and 
relamping expenses, fewer luminaires being re 
quired, before they can be economically employed. 
This occurs with the 700-watt size in the floodlight 


ing systems and with the 1000-watt in the street 
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lighting systems. The incandescent floodlighting 


system, column 7, shows some advantage over the 
majority of the mercury systems but frequent lamp 
replacements and a large number of units to serv 
ice makes this advantage very small. The fluores 
cent installation, the high mounted floodlight in 
stallation, and the reflector lamp installation all 


reflect the economic handicap of an installation 
requiring a large number of luminaires 
The Annual 


mereury installations 


Energy Cost, line 35, inherently 


favors the Again, with an 
increase in lamp wattage the energy cost is seen to 
increase until the reduction in the number of units 
overcome the additional wattage 
consumption of the larger sized lamp. The overall 


1000. watt mer 


is sufficient to 


energy costes of the 700-watt and 
than for the 


1000- watt 


lamps are in all cases higher 
use of the 


started downward again. For 


eury 
400.watt source but with the 
lamp the trend is 
the incandescent installations the energy costs pro 
number of 


gress upwards in order of the lamps 


required with the reflector lamps having the high 
est energy cost of any of the installations 
Combining the fixed charges, maintenance costs 
and energy costs and reducing them to a cost per 
footeandle basis, the overall economic picture is ob 
tained as shown in the summary bar diagram, Fie 
2 based on Relative Annual Cost per Footcandle 
The summary diagram readily indicates that for 
economically lighting a medium or large size park 
ing area to approximately 1.5 footeandles of the 
best quality lighting obtainable with any of the 
given lamp lun naire combinations, the choice of 
equipment would be between one of the mereury 


street lighting installations or one of the low 


mounted floodlighting installations. For this size 


and quality of lighting installation the fluorescent 
system, the reflector lamp, or the multi-unit, high 
mounted floodlighting system should merit no more 
consideration 

The mercury systems are particularly adaptable 
to large area installations, relatively long burning 
hours, and high energy costs. If any one of these 
factors is substantially decreased the incandescent 
sources might easily become generally more advan- 
tageous, or conversely, if any one is increased sub- 
stantially, the economic advantages of the mercury 


sources would become more pronounced 


Small area size. lower footeandle levels. short 
burning hours and reduced uniformity require- 
ments might, in some instances, make reflector 


lamps economical for parking area lighting. The 
fluorescent street light with its broad distribution 
is capable of producing excellent quality lighting, 
and at relatively low levels of illumination its area 
coverage is good. Its initial cost is high, however, 
and for shopping center parking area lighting, 
where levels between 1.0 and 2.0 footeandles are 
generally employed, the low candlepower of the 
luminaire and its high cost make it economically 
impractical. Its chief attribute is its novelty as a 
rather new and still relatively uncommon type of 
luminaire for outdoor lighting. High candlepower, 
long range floodlighting equipment such as used 
in installation number 8 is not satisfactorily adapt- 
able to quality parking area lighting at the foot 
candle levels commonly used today. The analysis 
shows that this type of lighting in a fairly large 
parking area is not the most economical type of 
lighting by far if good uniformity is to be pre 
served. Even though good uniformity at levels of 
1 to 2 footeandles can be obtained through this 
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Figure 2. Summary bar diagram of 
Table Hl showing relative annual cost 


per footeandle. 
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medium over an area that is large enough to permit 
long throws and multiple floodlight locations, the 
high aiming angles required to obtain large area 
coverage will produce long harsh shadows and the 


Figure 3-A (top). Long throws and too few floodlight 
locations produce deep shadows that provide adequate 
protection for the thief or vandal. 

Figure 3-B (bottom). Uniform quality lighting adds 
safety and comfort to the parking area. 


high candlepower is an irritating source of objee 
tionable glare. In the smaller lot requiring only 
one or two poles to achieve complete coverage of 
the area, the type of lighting illustrated in Fig. 
3-A is apt to result, making it easy for the thief 
or vandal to go about his work unseen in the pro- 
tective blackness of the shadow areas 

Such an installation is in sharp contrast to the 
uniform quality lighting illustrated in Fig. 3-B. 

Some of the quality aspects of the economically 
acceptable lighting systems can be compared in an 
analysis of Table IV. 

For a given wattage size in the mercury lamps 
the maximum candlepower with the floodlighting 
is somewhat higher than 
Since the total 


candlepower distribution with the floodlight is also 


units in every Instance 


with the street hehting luminaires 


considerably narrower than with the street light, 
this must lead to the conclusion that not only is the 
floodlight a more objectionable glare source, but 
with the narower distribution it is on the average 
more difficult to obtain good uniformity through 
this medium. This is borne out in both the “ratio 
of minimum to average” line and the “ratio of 
minimum to maximum” line of Table IV 

A final factor of quality to consider in selecting 
a lamp-luminaire combination for parking area 
This is particularly impor 
Millions 


of dollars are spent on the modern shopping cen 


lighting is appearance 
tant in the “customer courtesy” type lot 
ter to provide the customer with attractive, con 
venient shopping facilities. The lighting in the 
parking area should add to the general appearance 
of the store area and become a part of an overall 
attractiveness rather than stand apart as a purely 
functional auxiliary. The graceful upswept mast 
of the street 
streamlined silhouette of the modern street light- 


arms lighting standard and the 


ing luminaire serve well in this capacity 


TABLE IV — Candlepower and Uniformity Characteristics of Typical Lamp Luminaire Combinations for 
Parking Area Lighting. 


Plan Plan | Plan 2 Plan 3 Plan 4 
M r Mercury Mercury } reacent 
il B-H1e T RS 
Unit 40 watt 700-watt 1000-watt 100- watt 
Deacription Street Street Street Street 
ht light light light 
I'y TV Type IV Type IV Type IV 
Maximum 
Candlepower 4455 8167 140 
Average 
Footcandles 1.5 1 1.3 
Minimum 
Footeandles 0.44 0.39 0.39 7 
Ratio of 
Min. to Avg ] 
Maximom 
Footcandles 2.54 460 1.75 
Ratio of 
Min. to Max 1:5.8 1:11.48 1:14.7 1:4.7 
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Plan 5 Plan 6 Plan 7 Plan 8 Plan 9 
M Mercur Filament Filament Filament 
4 watt ) watt 1000- watt 1000-watt 00-watt 
Fiood- Flood Flood Lamp 

ht light light Holder 
Type f f l'ype 6 if 
042 0.48 0.420 
Bal 


° 


Figure 4-A. The graceful lines of the street lighting 
luminaire add to the beauty of a modern shopping 
center, 

Figure 4-C. Night view of Fig. 4-B. Note the bright 
“hot spots” at the pole base. 

Figure 4-E. Day view of a 700-watt mercury street 
lighting installation. 
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Figure 4+-B. Day view of a typical parking area flood- 
lighting installation. Luminaires mounted at 40 feet. 
Poles spaced 200 feet apart. 

Figure 4-D. Harsh shadows resulting from unidiree- 
tional floodlighting. 

Figure 4-F. Adequate level of illumination and good 
quality lighting provide safety and comfort in this 
parking area. 
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The classification of a parking area according to 
its purpose and the selection of the required level 
of illumination to adequately aid in performing 
that task is the first step in designing a satisfac- 
tory parking area lighting installation. The second 
step is to select the most economical and cé pable 
lamp-luminaire combination to provide the desired 
level and quality of illumination Conventional 
low mounted, wide beam floodlighting equipment 
utilizing either the mercury or incandescent source, 
or the mercury street lighting luminaire, are best 
suited to perform the lighting job economically and 
efficiently 
prime 
maximum quality standards are acceptable, the 
low mounted floodlight is the 
Where good coverage, high quality and appearance 


In those installations where price is the 


consideration and slightly less than the 


obvious choice 


are all important factors, the mercury street light 
will best answer the question “What luminaire 


should T use in the parking area? 


DISCUSSION 


R. H. GoopMan Mr. Bale is to be complimented for his 


thorough approach to this subject The matter of selecting 
the proper lighting equipment for parking area lighting has 
been a controversial subject for some time, and this paper 
is helpful in evaluating the various available systems 

Our Society has been “quality conscious” for some time 
in interior lighting, and Mr. Bale is to he congratulated on 
making the same approach in outdoor lighting. I believe 
he has also made a very logical approach in his classification 
of outdoor parking areas. His table of recommended aver 
age horizontal footcandles is certainly more realistic than 
any previous published data 

However, I would like to ask several questions, particu 
larly in reference to his cost of lighting analysis. It seems 
that significant savings could be made by using 1500 watt 
incandescent lamps in the type 4 and 5 floodlights analyzed 
in his System #8. An immediate savings woukd be in the 
number of luminaires required Also an analysis of the 
400-watt E-H1 or J-H1 mereury vapor lamps in the same 
system would be interesting It would seem that they would 
effect a considerable savings in operating cost 

With regard to the maintenance factor shown in Line 9% 
in Table TTT, I am eurious to know why 4 maintenance 
factor of 90 per cent is used for the street lighting lumi 
naires and 75 per cent for floodlights. Aw originally set up 
by NEMA. the 75 per cent MF for floodlights ineluded 
lamp depreciation as well as collection of dirt, ete. on the 
floodlight. Does the street lighting MF take into aecount 
all of these factors, or does it only cover dirt aeeumulation? 


states that with the narrower 


On page 535, Mr Bale 
distribution with the floodlights, it is, on the average, more 
iniformity through this medium 


For Plans 1, 2 and 


difficult to obtair good 
Table TV does not 
using street lighting equipment, the ratios of minimum 


seem to bear this out 


to maximum are respectively 1-3, 1.3.8 and 1-3.8. This ratio 


for Plan & using floodlights is 1-4 This slight increase does 
not seem significant. The ratios of minimum to maximum 
for street lights are 1-5.8, 1-11.8 and 1-14.7. This ratio 


for Plan 8 using floodlights is only 1-4.4 


* Cre Hinds Co Syracuse, N.Y 
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Quality and Economy of Parking Area Lighting Bali 


Pr. D 


very important subject on which 1 wish to make several 


WyaTtrT" rhe author has presented a paper on a 


comments. 

The 400-watt mercury unit listed in Type J-H1, color 
corrected, Any comparison of costs should include the type 
E-H1 lamp, which has both lower cost and higher light 
output The E-H1 lamp, probably, is in greater use for 
parking areas than any other mercury lamp We have never 
found any serious objection to the color of E111 lamp ind 
ean see no reason for burdening the installation with the 
higher cost of the J-H1 lamy 

The light levels shown in this paper for parking areas 
vary from 1.3 to 1.6 average footeandles This level is 
probably adequate for relatively inactive parking storage 
However, for shopping centers of the type shown on ig 
1B. 4-C, 4-E and 4-F, the light level seems inadequate 

The trend. today, is towards maintained ilumination of 
around 5.0 footeandles for such areas where pedestrians 
ire moving, carrying packages, and towing children, and 
traffic lanes Any 


moving in and out of the automobile 


economical analysis of parking lighting for such areas 
should consider the drawing power for sales of a brightly 
lighted parking lot 

Attention should be ealled to the faet that the 


ind Highway Lighting Committee and the Store Lighting 


Street 


Committee are both making studies of the proper amount of 
light for parking areas at shopping centers It is unfortu 
nate that this paper should present a recommendation of 1.4 
to 1.6 footeandles when the final Committee reeommenda 
tion for lighting shopping center parking arens undoubtedly 


will be a considerably higher figure 


J. BALE* The author wishes to thank Messrs, Goodman 
and Wyatt for their comments on this paper 
There 


the 


In anawer to Mr. Goodman's specific questions 


are several disadvantages to using a 1500 watt lamp ir 
floodlights employed in plan * The 1500 watt lamp is used 
footeandle levels from 
When this lamp 


primarily for sportslighting where 
10 to 100 footeandles or more are desired 
is used in a type 4 or 5 floodlight to obtain a level of 1-2 
footeandles for parking area use the units must be spread 
further apart and good uniformity is more diMieult to 
obtain. Also the use of this lamp would increase consider 


f luminaire add 


ably the pe ik candlepower of either type ¢ 


ing to the potential uncomfortable glare conditions that 
ean readily result from the use of only a few poles and 


maximum 


long throws. As indicated in Table TIT the 
candlepower of these units is alre ady far in excess of any 
of the other systems, even with the 1000 watt lamp 

In regard to the use of the E-Hi mereury lamp in the 
above type of unit, it must be reme mbered that the cost 


analysis pres nted in the paper is for a shopping center 
| 


parking area Straight mereury vapor lighting ts fine and 


has been used to a considerable extent on the industrial 


type of parking area, but for the shopping center where a 


ijority of the patrons are of the fairer sex the effect o 


straight mereur) apor lighting on the complexion and 
on colors is frequently found to be obijectionabl The use 
of the fluorescent mercury lamp if thie type of i stallation 
would defeat ite purpone Such an inetaliatior generally 
netalled on the theor that uaing fewer pole and 
longer throws 4a onsiderable anving will result When 
the fluorescent mereur lamp is used in a floodlight a vers 
wide beam spread and orrespondingly lo peak candle 
power is obtained due to the size of the source Ae a reanlt 
*Fleetrical Engineer, sco Park District, Chicago, IN 
Author 


the footeandic levela im the immediate pole area would 


build up considerably and a very spotty appearance would 
resuit over the total aren 
With regard to the maintenance factors shown im line 


of Table LIL the 


ealeulation used for 


difference lies in different methods of 


tlighting and floodlighting In 


streetlighting average maintained footeandies are 


desired, it is general practice to use the mean lumens of the 
lamp employed end a maintenance factor for dirt deprecia 
thon onl In floodlighting ealeulation procedure the main 
tenance factor ineorporates both the loss in lumen output 


lue to the ageing of the lamp and the loss in output due 


the surfaces of the floodlight 


Vr. Goodmar ist question has been partially answered 


n the first paragraph. On pag J at sentence, it is 


stated that with this type of equipment good uniformity ean 
he obtained at levela of from 1 to 2 footeandies. However 


hieve this result the size of the lamp that can by wel 


explained previously The author's principal 


to me 


is limited as 


objection to this type of installation, however, aside from 


the high if good uniformity obtained, is the glare 


snd objectionable shadows that ean result This type of 


installation can be engineered to produce fairly satisfactory 


results Kut often very poor lighting conditions result 


through mounting too many units to a single pole and 


using too great a spacing between poles in an effort to 


reduce coasts 
Wyatt's comments. I would again like 


analysis in this paper was 


To answer Mr 
to emphasize that the cost 
prepared for a shopping center parking area. Certainly 
the E-l1l lamp is more efficient than the J-H1l lamp and 
1 majority of the early shopping centers were lighted with 
advent of the J-H1 and 


fluorescent mercury sources the trend 


this soures However, since the 
the irger wattage 
throughout most parts of the country seems to be toward 
the fluorescent mercury lamp for this application 

to correet Mr. Wyatt's statement that this 
paper has recommended 1.3 to 1.6 footeandles for shopping 
at Table II shows a range of from 


I would like 


center areas \ glance 
0.8 to 2.0 footernndlies for this application. As stated in 
he text the lower figure was considered a minimum from 
the safety viewpoint. The higher figure was not intended 


i maximum but as stated was based on current good 


to te 

practice In the parking area 5.0 footeandles would be 
excellent. However, figures available to the author show a 
general practice throughout the country of installations 


providing from 0.8 to 1.5 footeandles. The author feels 
that a general trend to 5.0 footeandles in the shopping 
center, while perhaps desirable, is something that is going 


to require some time to achieve 


Recessed Lighting —To Keep the Records Straight 


About 72,000 active accounts of registered Herefords 


are accommodated in the reeords room of the new 
headquarters building of the American Hereford Asso- 
elation, Kansas City, Mo. Here, as in other areas of the 
the recessed troffers were specially con- 


yum depth. The two- and 


new buildi 
structed to occupy a mi 


three-lamp, 96-inch, 430-ma units are equipped with 
double Fresnel type lens panels, and are mounted in an 
off-white acoustical tile ceiling at a height of 12 feet, 


on five-foot centers. Average illumination is 60 foot- 


candles. Photo and data courtesy of Sunbeam Lighting 
Co., Los Angeles, Calif, 
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INSTALLATION AT BOWMAN HILL TOWER, WASHINGTON CROSSING, 
STATE PARK, PENNSYLVANIA. 


Floodlighting a Tower 


LIGHTING OBJECTIVE: To floodlight a tower calling attention to its beauty and location at night 


GENERAL INFORMATION: ‘his tower, located in a Pennsylvania State Park, is a historical land 


mark currently used as an observation tower. It is built of native field stone (25 per cent 


reflectance), 25 feet square at its base and 110 feet high 


INSTALLATION: The tower is illuminated by sixteen Westinghouse VRC-18 floodlights, each using 


a 1000-watt PS-52 clear lamp, located on the ground 36 feet from the tower as shown in Fig, 2 
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Floodlighting a Tower (Continued) 
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There are two types of floodlights 


(1) Style No. 1569 749 with narrow-beam specular reflector and a narrow-beam plain lens. 
(2) Style No. 1569 751 with narrow-beam specular reflector and a narrow-beam spread lens. 


The center line of the light beams are directed upward as shown in Fig. 3. The illumination is 
approximately 9 footeandles on the tower. 


Lighting designed by William G. Speed Lighting Engineer, Philadelphia Electric 
Company, 1015 Chestnut Street, Philadelphia, Pennsylvania. 


Lighting data submitted by George T. Anderson, |r., Philadelphia Electric Company, 
1015 Chestnut Street, Philadelphia, Pennsylvania as an illustration of good 
lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Mural Lighting 
In a Church Dome 


By WALTER S. GREENWOOD 


Po KX lighting of the large murals in the 
dome of the Three Saints Orthodox 
Church, Garfield, N. J., 
the beauty of the paintings of Biblical events. By 


Russian 


is essential to bring out all 


the use of concealed light sources and careful plan 
ning, this was accomplished at a reasonable ex 
pense 

Originally the church was lighted by rows of 
exposed incandescent lamps at the top of the dome 
and over the arches, as shown in the “before” 
photo, These bare lamps were glaring and did little 
to provide illumination on the murals. A_ large 
chandelier equipped with over-sized flame-shaped 
lamps supplied still more glare, and an accumula 
tion of dust gathered over many vears further 


AUTHOR Lighting Representative, Public Service Fectric and Gas 
Co.. Passaic, N. J. This entry won e nd prize at the |.E.8. North 
western Regional Conference, after having been awarded first prise 
in the New York Section’s contest for My Moet Interesting Lighting 
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Vural Lighting mn a Church Dome 


Beauty of murals is displayed by adequate 

and well-designed lighting, above; as com- 

pared with dingy appearance and glaring 
lamps, below. 


obscured the murals. 

When the building committee decided that the 
church interior was to be redecorated, they realized 
that in addition to cleaning the paintings it was 
necessary to improve the lighting system 

After consideration of a number of methods, it 
was decided to build a cornice 15 inches wide and 
9 inches deep at the top of the dome, as shown in 
the elevation drawing. The lighting units are con 
cealed behind the cornice projecting their light 
through openings in the vertical sides toward the 
murals. The cornice also conceals the baffle type 
downlights which provide light for the floor of 
the church , 
to direct the light 


for the murals straight across the dome, but this 


Originally the intention wa 


would have produced objec tionable shadows of the 


Therefore, the 


chandelier on the opposite walls 


Greenwood 
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Elevation of dome area shows sight lines from altar 
area, choir and floor. Apertures in cornice are barely 


visible. 


light is directed to the diagonally opposite walls 
to avoid such shadows. With this diagonal aiming 
each mural is lighted from two directions, by units 
For example, 


behind two different openings paint 


ing “A” receives light from units “a,” and “a,’ 
and painting “B” receives light from units “b,” and 
“be” as illustrated in the plan view drawing 


A method was developed to mount the units so 


Full.«cale model of cornice section was constructed to 

determine the exact mounting height and aiming of 

projector spots that would direct the maximum amount 
of light through the openings toward the murals. 
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Greenwood 


o 4 
a 


Pp F CAMERA 

Plan view shows aiming of units, diagonally across 

dome, so that each painting ix illuminated from two 
directions. 


that they are adjustable in height as well as in 
direction. A full-sized model of the section of the 
cornice was constructed, A short length of pipe is 
fastened in place by a flange and the 150-watt 
PAR-38 projector spot lamp is mounted on the 
pipe with clamp-on type swivel socket unit, at any 
desired height. The unit may then be adjusted to 
direct the maximum amount of light through the 
opening toward the mural. As arranged, the con- 
verging light rays cross at a point 14 inches from 
the light center. The dimensions of the cornice 
were selected to provide a distance of approxi- 
mately 14 inches from the light center of the lamp 
to the opening in the vertical side Under these 
conditions the maximum amount of light will pass 
through the 4!. x 6-inch opening. In fact, such a 
small quantity of light is intercepted by the edges 
of the opening that the resulting pattern of light is 
cireular, not rectangular as might be expected, and 
the coverage of the paintings is remarkably uni 
form 

The effectiveness of the installation is shown in 
the “after” photo. The mural lighting units are 
concealed, even from choir or altar areas, and it is 
diffeult to see the 
brightness pattern is pleasing and glare has been 
minimized, The eupola is illuminated by spill light 
from the top of the cornice and the candles of the 


rectangular openings. The 


chandelier have been equipped with small natural- 


sized candle flame lamps. Sixteen cylindrical 


baffle type 
using 150-watt R40 reflector spot lamps provide 


downlights, recessed in the cornice, 
adequate illumination on the floor 
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A Brightness Meter tor Use in 
Model Studies of Buildings 


ie the beginning of illumination 
studies by the Texas Engineering Station through 
the use of models in 1951,'*:* the need has been 
felt for a brightness meter suitable for such work. 
For use in model studies of illumination, the meter 
should be compact and have a range from about 
two footlamberts to about 120 footlamberts. This 
range is covered with excellent precision by bright- 
ness meters now on the market, such as the Luck- 
iesh-Taylor* Meter and the Spectra 
Brightness Spot Meter,® but these meters are de- 


Brightness 


signed for full-scale buildings and occupy too much 
volume for illumination studies in models, 


AUTHOR Research Physicist, Texas Engineering Experiment Sta 
tion, Texas A. & M. College System, College Station, Texas 


Figure |. (above). 


Figure 2. (left). 


Meter. 
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Figure 2. (right) Meter response — 7 

points indicated with a cirele were ob- A 

tained by the use of a photometer, while 20 A | | | 
points marked by an “X" were deter- 

mined against a Spectra Brightness Spot f | | 


By E. E. VEZEY 


With these limitations in mind, a_ brightness 
meter suitable for measuring brightness ratios in 
model studies of daylight has been devised by the 
Texas Engineering Experiment Station. It is 
simple in construction, compact and has sufficient 
sensitivity for the low brightness intensities found 
in models 

Fig. 1 shows a section through the meter. The 


tube B houses the collimating device C and the 
barrier layer cell A 

The collimator is constructed of a number of thin 
metal disks each perforated by 88 %4-inch holes 
The disks are separated by wire ring spacers and 
aligned so that the holes form 88 circular apertures, 
each having a field of view of 5.73 degrees. The 
holes are staggered and are separated ;y inch on 
centers. The area of the holes is 38 per cent of the 
area of the barrier layer cell. The disks are painted 
matte black to prevent the light, which makes an 
angle of more than 2.86 degrees with the axis of 
the holes, from reaching the barrier laver cell by 
reflection from the edge of the holes 

Fig. 2 is an end view of the collimating device 

The sensitivity of the meter, when used with a 
galvanometer having a sensitivity of 0.008 micro 
amperes per millimeter at a distance of one meter 
is sufficient to measure brightness values of 2.0 
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At a bright 


ness of 20 footlamberts the accuracy is approx! 


footlamberts to within *25 per cent 


mately ©5 per cent 
The response of the meter linear with respect 


to brightness as indicated by Fig, 3 


The response 
of the meter at different distances from a uniform 
ly bright surface is constant 

The field of view covered by the meter is 2.5 
inches in diameter when the end of the collimator is 
placed 6 inches from the source 

It is possible to inerease the sensitivity of the 
meter by spacing the ly inch holes on a's inch cen 


ters instead of on /y-ineh centers. This increases 


the effective area of the barrier layer cell from 38 
per cent to 54 per cent. 
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Lighting Designed for 


Human Comfort — Recommended 


Last year St. Luke's Hospital, Cleveland, handled a 
total of 24,438 cases. While probably none of these 
patients was happy to be included in the number, their 
treatment period was made as comfortable as pleasant 
surroundings could make it. The emergency room area 
is completely air-conditioned and acoustically treated. 
The lighting has been planned throughout with thought 
to the horizontal patient, who is already in discomfort. 

The emergency room is an area capable of handling 
up to twenty patients at a time, when used as one large 
room, and can also be converted into four small treat- 
ment rooms by means of partitions. The lighting system 
consists of four 4foot and one 6-foot two-lamp recessed 
troffers, with glass bottoms, in each bay. installed in a 
“LU” over the treatment tables with the open end over 


Levels — Ease of Maintenance 


the patient's head, The lamps are 48-inch de luxe warm 
white, chosen for their color. The installation provides 
an average of 60 footeandles, and a 100-watt surgical 
lamp over each table supplies several hundred foot- 
candles for actual treatment. The recessed troffers were 
selected for their ease of maintenance and because they 
are not likely to allow dust to fall into the treatment 
area. 

The same recessed units are used throughout the 
waiting room and corridors, supplying over 50 foot- 
candles, so that, in case of disaster, patients could be 
given emergency treatment in these areas also. 

The lighting installation is by Theodore Ake, Jr., 
Cleveland Electric laminating Company. 
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INSTALLATION IN OFFICE OF DR. PHILIP PARILLO, 
1494 WENDELL AVE., SCHENECTADY, N. Y. 


Lighting an X-Ray Fluoroscope Room 


LIGHTING OBJECTIVE: To provide four levels of suitable illumination in an X-ray fluoroscope 


room for setting up and screen viewing 


GENERAL INFORMATION: ‘Tie room shown above measures 11 feet 9 inches by 16 feet, ceiling 
height is 10 feet except where the X-ray machine moves horizontally in a 2-foot deep cavity 


recessed in the ceiling (see Fig. 2). Surface characteristics are as follows 


iling, acoustical tile white 75% Rt 
walls peach RF 
floor, rubber tile gray 10% RF 
machine black ename| ‘Jo RF 


Incandescent light sources were chosen for this installation since X-ray and fluoroscope 
technicians do not approve of the use of fluorescent light sources in the X-ray room. They state 
that for some operations they must dark-adapt their eyes in order to study minute details of the 
fluoroscope screen and feel that the phosphor retentivity of the fluorescent tubes gives a sense of 
interference when lights are switched off. Also, under certain conditions stray radiation from 
the X-ray machine may activate the phosphors of the fluorescent lamps enough to cause discon 
certing fluorescence of the lamps in a darkened roor 
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Lighting an X-Ray Fluoroscope Room (Continued) 
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INSTALLATION: six Kirlin Company catalog No. 1212 units with 124%4-inch heat-resisting wide 
spread lenses are recessed in the ceiling. As shown in Fig. 2, two units use 200-watt PS-30 inside 
frosted general service lamps and four units use 300-watt PS-30 inside frosted general service 
lamps, with the outer two units equipped with a special second socket and 15-watt incandescent 
lamp for “dim light” viewing 

The circuits were designed to provide four different levels of lighting, each circuit being 
controlled by an individual wall switch. Lighting levels are as follows: 


Units in Operation IHumination Table 
15-watt A 1 fte 
15 watt A and ft-e 
300. watt A and C 20 fte 
15-watt A, 300 watt A, B and ft-e 


Approximate brightness under highest level: 


Table 21 ft-L 
Walls 10 ftl 
Floor 3 ft-L 


Lighting designed by Randall H. Rice, Lighting Sales Engineer, Westinghouse Electric Corp.; Electrical 
Contractor: Michael Larciprete, 1703 Van Vranken Ave., Schenectady, N. Y. 


Lighting data submitted by Randall H. Rice, Westinghouse Electric Corp., 19 Railroad Ave., Albany, N. Y. as 
an illustration of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 1860 Broadway, New 
York 23, N. Y. 
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Graphical Determination of Illumination 
By Solid Angle Projection Methods 


a PRESENT system of photometric 
nomenclature and calculations is based upon the 
definition of luminous flux. The mathematical ex- 
pression for this concept is, 

l= (1) 
where / is the luminous intensity, F the luminous 
flux, and w is the solid angle. The assumption is 
that the intensity originates at a point source, 
which assumption has been brought under severe 
criticism. by those who wish to tie the basic con 
eepts to the spectroradiometric considerations 

Since at present, this is only a concention, and 
the above is the basic accepted consideration in 
illumination and engineering practice, it is neces 
sary to determine the value of @ in making illumi 
nation calculations. The illumination may be de 
termined from the following 

E=F/A (2) 
where F is the illumination, F the luminous flux 
and A the area subtended by the solid angle. Com 
bining the two expressions, 1 and 2, 

E=Iw/A (3) 
If the average luminous intensity is obtained from 
the test data of the luminaire and the area to be 
illuminated is determined it is only necessary to 
find some simple method of obtaining the solid angle 
(w) to caleulate the average illumination. 

A graphical method for determining the value 
of the solid angle is developed in this paper. The 
methods of the cartographer are used and the 
graph paper for making the solution, in graphical 
form. may be obtained from any supplier of carto 
graphic material or may be constructed as outlined 
in Appendix B. Also the nomenclature of the car 
tographer will be used. 

The practicing engineer seeks methods that are 
easy to apply and that give a final solution under 
any condition for any problem. The material pre 
sents a method of solving differential equations 
which cannot be solved by academic methods, with 
the degree of accuracy desired by the engineer. By 


A paper presented at the National Technical Conference of the 
Iiuminating Engineering Society, September 12-16, 1955, Cleveland 
Ohio. AUTHOR Department of Electrical Engineering, University 
of IMinois, Urbana, Mi. 
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Graphical Determination of Illumination 


By JOHN O. KRAEHENBUEHL 


large scale drawings and by choosing small enough 
increments of solid angle a solution may be ob 
tained for any shape and for any surface with 
any non-uniform brightness because of asymmetric 
light distribution from the source 

Fig. 1 shows a surface A which is subtended by 
the solid angle ® where any point P in the perifery 
of the area has a latitude a and a longitude ~ 
The complete perifery may be determined by these 
two parameters or if the luminous intensity to the 
area is not uniform, any portion which may be 
exposed to a uniform luminous intensity may be 
so considered. It is necessary to make a table of 
the significant points, and as many others as neces 
sary, to allow later plotting of the projected sur 
face 

Since it is impossible to represent a sphere on a 
plane surface without either distorting the angle 
or the projected area a graphical form must be 
selected for plotting the true area, for the solid 
angle is defined by the projected area on a sphere 
with a unit radius. The cartographer has devel 
oped two forms of equal-area projection paper, the 
“sinusoidal equal-area projection” and the “cylin 
drical equal area projection ” either of which may 
be used depending upon the preference of the engi 
neer 

It is only necessary to plot the data from the 
table of latitudes and longitudes upon either of 
these graph papers to obtain the true area in the 
sphere surface of the subtended area, As is shown 
under Example 1, in Appendix A, where the graph 
paper web covers one-eighth of a sphere, represent 
the solid 


may be obtained by a ratio of the pro 


ing 7/2 steradians— units of solid angle 
angle (w 
jected area to the area of the web, both in square 


multiplied by 


inches When the solid angle 
has been determined the illumination may be cal 
after I and A have 


An examination of the simple 


eulated using equation (3 


been determined 


example in Appendix A demonstrates the princi 
ples used in making a solution 
As the problems become more complicated more 


points are involved on the perifery or in the area 
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for making a solution; the task does not become 
more difficult but more tedious with the complica- 
tion. Example 1 is the solution of an apparent 
point source or one in which the average distance 
to the surface is at least five times the greatest 
dimension of the light source 

The method, if not the actual use of the same 
type of graph paper, is equally applicable to sur- 
face sources which may be classified as any source 
which cannot be reduced to an apparent point source. 
Fig. 2 shows a surface source A with a point (P) 
on the perifery described by the latitude ¢ and 
longitude 
sphere with radius R and the projected surface on 
the sphere is projected to the plane YY. It is this 


The surface outline is projected on a 


projected area on the plane XY which is important 
in the determination of the illumination. 

To determine the illumination at o, the point 
under consideration, from the surface A with a 
brightness B 


x 
Figure 1. Solid angle projection from an apparent 
point source. 
Source 
x 


Figure 2. Solid angle projection from a surface source. 
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dA dw 


dl=BER dw 
dlecos6§ 
dE = 
Rk? 
dA” = dA’ cos6 = R* dw cos6 
dE=BdA" 
where E=B/f,dA” if the brightness is constant, 


and E={,BdA”" if it is not constant. 


To solve the problem by graphical methods, it is 
necessary as before, to prepare a table of latitudes 
and longitudes and to choose the correct carto- 
graphic paper for plotting the values. The projec- 
tion is not upon a sphere but upon a plane, how- 
ever; the latitude lines and the longitude lines from 
the sphere must be projected upon a plane surface. 
If all components of the illumination are desired 
the graph papers chosen must consider all three 
planes. The projection paper for the X Y plane is 
called “orthographic polar projection” paper and 
that used for the projections on the XZ and YZ 


, planes is called “orthographic equatorial projection 


paper.” 

As before the projected area is located on these 
graph papers by means of latitude and longitude 
and the area must be determined in square feet. 
If the area is measured in square inches it is neces- 
sary to use a correction factor which is the recipro- 
cal of the square of the radius in inches or K = 
1/R*. 

The Ulumination will then be the product of the 
square feet of the projected area times the bright- 
ness of the surface in candles per square foot. If 
the surface does not have a uniform brightness it 
is only necessary to break it into as many areas as 
can be considered to have a uniform brightness and 
proceed in the same manner as before. Regardless 
of the problem it will always be necessary to draw 
the limiting perifery. If first the significant points 
are located it will be much easier to determine the 
number of points necessary to draw a good outline 
of the projected area. 

Papers on this same subject have appeared under 
the title of “unit sphere method.” These usually 
have been academic with little the engineer could 
use except in those instances where the surface was 
By analytical methods 
any surface bounded by straight lines can be 
solved, but only a few of those bounded by curved 
lines have been solved to the present time. This 
paper is written using the older nomenclature of 


of simple geometric form. 


“solid angle projection” because it definitely de- 
scribes the process and it is not necesary to use a 
sphere of unit radius. The concept was first intro- 
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Sowce 
MT 
90%. 
Y 
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duced by Lambert and many uses have been made 
of the method in daylight caleulations but no ex- 
tended use has been made of solid angle projection 


in artificial lighting. 
4 


Appenpix A — Examples 
In the determination of the solid angle subtended by an 


area it is necessary to obtain the angles of latitude and 


These are obtained from the expressions 


longitude. 
a- 
a = tan~! latitude 


=tan-! b/a longitude 
. after solving for the values of the tangents the angles may Figure 3. An example of solid angle projection from an 
be determined from a set of tables. For those not acquainted apparent point source 


with this simple procedure it is only necessary to lay out 


the values of a, b, and ¢ on a drawing board and measure 
the angles with a protractor. For engineering purposes this 

Lu ITU degees 
will prove aceurate enough and any error will compare with 90 0° =" ages) 


tions 390 — 


the others introduced by pract eal considera 


TABLE I 


Longitude Latitude Longitude Latitude 
Point Degrees Degrees Point Degrees Degrees 
8) a a 
a 0 180 cd 40 139 e 
» 0 132 ed, 0 144 500 
be, 10 131.5 ed, 60 148 = 
be, 20 130 ed, 70 150 > 
27 129 ed, 151 
ed, 30 132 d 90 152 — 
Example 1. To determine the average illumination on an IG 
area as shown in Fig. 3 when the average luminous intensity +30 


of the source is 2000 candles 

Determine the latitude and longitude for locating the sig 
nificant points a, b, c, d and then intermediate points for 
Table I 


determined 


drawing a smooth curve as shown in Figs. 4 and 


gives the values of latitude and longitude as 


With these data the projection is drawn on either of the ° 
equa! area webs and the solid angles may be determined 
Fie. 4. The solid ancie tn steradians igure 4 inusoidal equal-area projection for 
Example 1. 
5.54 
w 0.547 
2 15.91 
w = 0.547 30 
2 35.00 1 
k 11.9 footeandles — a 
10 10 
CT 


This type of solution may be applied to irregular shaped 
parking lots and street intersections, even those which are 
not square or rectangular in shape 

This problem could have heen solved by analytical 


methods by 


LATITUDE (degrees) 
T 
\ 


ry 
w tan~! 
a (x22 + y? + 22)% 

When using this form the solid angle will be 0.548. The WG 
solution using graphical! solid angle projection is within one 
part in 548, accurate enough for all engineering purposes a 60 40 0 

j ] we ade h ive place 

The analytical solution was made with a five place trigo LONGITUDE (degrees) 


metric table and the angles in Table I were read from a 
plotted graph except the points a, b, ¢ and d which were 


ealeulated with a slide rule 


Figure 5. Cylindrical equal-area projection for 
Example 1. 
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WLLL 
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LATITUDE (degrees) 
180 150 i20 


90 


) 


x 


Figure 6. An example of solid angle projection for a Figure 7. Orthographic polar projection for Example 2. 
surface source. 


LATITUDE @egreed 


LATITUDE @egree 


LONGITUDE 
(degrees) 


0 


39 


LONGITUDE( degrees) 


Figure 8. Orthographic equatorial pojection for Figure 9. Orthographic polar projection for an array 
Example 2. of sources. 

Krample 2. To determine the illumination at point P with reference to Fig. 2. The values for the problem are 
from the rectangular source shown in Fig. 6 rhe souree listed in Table II. These data are plotted on “orthographie 
has a brightness of 200 footlamberts polar projection” paper for FE, and on the “orthographie 

rhe latitude and longitude are determined from the rela equatorial projection” paper for the values E. and Ey It 
tionships will be noted that the angular longitude spacing has been 

tan! c/a atitude eversed on the graph for the X and Y respectively. The 
t ! a be ngituce three areas are plotted on graph paper which has a radius 
of 6 4 inches making the conversion factor ! 10 for 
PABLE Il changing the square inches to «s are feet Table III gives 
Longitude Latitude Longitude Latitude the results for the solution of the pr yblem where B is 200/" 
Point Degrees Degrees Point Degrees Degrees or 63.66 candles per square foot 
‘ ‘ 74.8 ) » 
a 15 46 od, TABLE Ill 
49 ed 20.9 
40 99.3 ao IMumination Square IMumination 
ib Components Figure Inches Brightness (8) Graphical Analytical 
a ib, a1.5 $208 2 it tt 
a 70 1.0 db. 15 #10 5.42 0.1335B 8.5 8.6 
b ) 7 12.7¢ 0.319008 2 204 
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The analytical selution was obtained from the following expresmons 


B L b 
E, sin 1 


B u b 
E, 
9 (b2 4+ L?)% 


(b24 124 
Ww 
124 Ww?) 


L 
sin 
b? 4+ 1L*)* L? 4+ W?)* 


where B is in candles per square foot and the other values from Fig. 6 


Fig. 9 shows the projected array of luminous elements 
when the illumination was determined at working height in 
one of the corners of the room. Details are not given for 
this problem because of limited space but it indicates the 
possibility of using the method upon a complete lighting 
system. 


Once the components are given the usual methods of 
determining the illumination on any plane in any position 


may be followed. 


Appenpix B — Construction of Graph Paper 
When purchasing graph paper one is limited to definite 
sizes. A high degree of accuracy may be obtained when the 


radius of the sphere is one foot and with a factor of ! 


reducing the effect of any error in making area determina 
tions. 


Sinusoidal Equal-Area Projection— The method of con 


struction is shown in Fig. 10a. Usually the equator repre 


senting 180 degrees is divided into steps of 10 degrees 


each, bearing marks, with 
not marked 


degree steps in between but 


From the pole to the equator is one half the 
distance along the equator, therefore, the web can be in 


serted into a semi-cirel For each desired division in 


longitude a circle is drawn, 
of th 


ares corresponding to divisions in degrees taken in latitude, 


as shown in the upper portion 


figures, and these circles are divided into circular 


which latitude lines will be equally spaced horizontal lines 
on the diagram. If the distance from the equator is marked 
off in 10 degree steps, correspon lingly the ares should be 
divided into 10-degree angles. The intersection of the ares 
and radial lines, on the web, locates the points through 


which the longitudinal lines are drawn. In the figure the 
extreme longit ides 0 and 180 degrees have been drawn with 
one longitude line showing details of construction 


In the 


measured 


usual cartographic projections the latitude is 


from the equator and indicated as north and 


following the 


Howe ver 


south practice of previous papers 


A + —4 


S|— 

< —- 
LONGITUDE 


180 


90° 
LONGITUDE 


Figure 10. Construction of graph paper for a sinusoidal 
equal-area projection (a) and for a cylindrical equal- 
area projection (b). 
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in the Society’s publications and committee reports on 
street and highway lighting, the latitude is measured from 
nadir making the equator 90 degrees and the zenith 180 
degrees on the latitude scale 

Cylindrical Equal-Area Projection This construction is 
shown in Fig. 10b and is much simpler than the sinusoidal 
Che base line for longitude is divided into equal parts from 
0 to 180 degrees, and the latitude from 90 to 180 degrees, 
the upper half of the hemisphere, is divided according to 
the sine of the angle. This corresponds to the sinusoidal 
equal-area projection shown in Fig. 10a. The constraction 
semi-cirecles are divided into ares corresponding to the degree 
divisions which should appear on the finished web. Project 
the intersection of the radial lines and the are upon the 


coordinate system 


i80 


Figure 11. Construction of graph paper for an ortho- 


graphic polar projection. 


This 


shown in Fig. 11. Here the radial lines are drawn, on the 


Orthographic Tolar Projection econatruction is 
I 


eonstruction circle, at equal angles, also on the web. The 


ares for the web are obtained in a manner similar to the 


procedure for the cylindrical equal area projection 

This one web could be used for all three components by 
proper orientation of the figure for a problem but in each 
instance it would be necessary to determine a set of latitude 
and longitude values. By the construction of another web 


it is possible to use the same table of latitude and longitude 


for all projections 


Orthographic Equatorial Projection Fig. 12 shows the 


construction of the web. The titude lines are straight, but 
not equally spaced and the longitude lines are curved. 
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| 
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z 
rihographic Polor 
Projection | LATITUDE 


Figure 12. Construction of graph paper for an ortho- 
graphic equatorial projection. 


Points are projected from the orthographic polar projection 
and a radial line projection, both being divided into the 
same number of equal angles. The projected lines from the 


two construction diagrams intersect at the points on the web 
for the longitude lines, the latitude lines are drawn from 
the radial projection. 

Though the webs have been confined to a portion of the 
hemisphere it is possible to construct the web for the whole 
hemisphere. In practice only one-eighth of the sphere sur 
face need be considered for the usual installation has sym 
metry and by the proper selection of coordinate axes the 
desired portion may be projected upon the limited web 
with the final results obtained by considering the projection 


the correct number of times 
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Cove Lighting in a Masonic Lodge 


General lighting in the Lexington Masonic Lodge 
Hall, El Monte, Calif., is provided by a cove, designed 
to the specifications of Del Reynolds, Southern Cali- 
fornia Edison, whose entry it was in the Southern Cali- 
fornia Sections contest for My Interesting Lighting 
Job. Four continuous rows of overlapping 8-foot slim- 
line fluorescent lamps, wired for dimming are used in 


the cove. The pillars in the background are rose-colored 
translucent panels illuminated from inside the base with 
R40 floods. Downlights highlight the podium and cen- 


tral altar. 
The Grand Master of the Lodge was also the electrical 
contractor for the installation — Parker Electric Com- 


pany. 
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INSTALLATION IN CLEVELAND, OHIO. 


A Luminous Ceiling in 
A Traditional Kitchen-Dinette 


LIGHTING OBJECTIVE: (1) To provide recommended levels of comfortable lighting for efficient 


performance of household tasks (2) to enhance the beauty of handwrought furnishings and 


mellowed wood tones. 


GENERAL INFORMATION: Kitchen is 10 x 14 feet and dinette & x 12 feet with &-foot ceiling 
common to both. Kitchen window wall with built-in charcoal broiler, range surface units and 
two ovens, is of buff-colored brick (40%, reflectance Cabinets are of natural knotty pine 10% 


reflectance A Williamsburg print (about 50°% reflectance) is used in the dinette, and on the 


Counter tops are of coral laminated 


end wall of the kitchen, above a wainscotting of black tile 
and the wall above counters and sink is of opaque structural glass 


plastic (500% reflectance) 
The floor in both rooms is of dark grey and coral slate slabs (about 15° reflectance). In the 


dinette the frame of the undraped window is coral red, matching the chair seats 


INSTALLATION: Twelve inches below the white plasterboard ceiling are 2 x 4-ineh hand-adzed 

beams on 3-foot centers, finished with a brown stain. These support the corrugated vinyl plastic 

(Marlux) which runs the entire length of the kitchen and dinette as well asthe 10x 14-foot utility 


room (not shown). On the ceiling above the plastic are mounted seven 40-watt and six 30O-watt 


ON ‘Viv 


LIGHTING DAIA SAREE! 
f 
fover) | 


A Luminous Ceiling in a Traditional Kitchen-Dinette (Continued) 


Z w Ry Ts seer WER 
Illumination Measurements 
: of (All readings taken 36 inches 
VER 
* 
ENS! See Figure 2 ceiling only plus local lighting 
A 20 {t-« 
UTWUTY, © 25 ft-e 
acou * 4 D 10 ft-e 
DINE TITE 12 ft-e 50 ft-e 
7 15 ft-e 25 {te 
bd bd bd G 20 ft-e 35 {t-c 
H 20 ft-e 98 tte 
I 20 35 fte 
A e ae 
ROOM 
lan view of kitcher inette 


Deluxe Warm White fluorescent lamps in channel strip (Virden), located as indicated on the 
sketch. The rows of lamps are centered between the beams 

The beams serve not only to support the plastic, but to preserve the traditional feeling of 
the home as well, They also provide visual shielding. which is particularly important here, since 
from either end of the Kitchen Dinette-Utility area a %6-foot long expanse of luminous ceiling 
would otherwise be visible 


Local lighting is provided over the range by two 75-watt R-30 spot lamps. These are mounted 
in the brick arch at such an angle that their heams fall obliquely upon the stainless steel surfaces, 
thus minimizing specular reflections and providing 50 footeandles at work level 

The counters and sink on the opposite wall are lighted by four individually controlled 15- 
watt Deluxe Warm lamps mounted on the wall directly beneath the upper cabinets. These pro- 
vide from 15 to 20 footeandles at the center of the counters. The addition of the general lighting 
increases this to between 35 and 40 footceandles 

In the dinette the general lighting follows the same general pattern as in the kitchen, and 
with the same result 20 to 25 footeandles on a 30-inch horizontal plane. The two-foot bay has 
a steeply-slanted ceiling and a 4-inch horizontal beam at the edge of the luminous-ceiling area 
This beam helps to eut down ceiling reflections in the window so that no glass curtains are 
needed 

Decorative lighting touches are supplied in the dinette by the pair of bright copper wall 
lanterns (60 watts each) and the table lamp of traditional design which serves as a fruit and 
flower bow! as well. Also visible throuch the bay windows are the outdoor flower boxes which are 


lighted by recessed 75-watt R-30 spot lamps 


CONCLUSION: In the rooms described, the change from light to darker areas and from high 


to low reflectance is so gradual thet one is not conscious of the light sources either while in the 
rooms or when looking into them from adjoining areas. Comfort efficiency and gracious living 


are offered in a combination satisfving to particular people 


Builder: George Postiethwait, Cleveland. Ohio. 


Lighting data submitted by Charlene Reed, The Illuminating Company, Cleveland, 
Ohio, as an illustration of good lighting practice and an aid to the design of 
similar installations 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Signboard Lighting Economics 


USE oF outdoor signboards for adver- 
tising is one of the simplest, most effective ways of 
reaching the general public that has been found. 
Millions of people travel our roads and walk our 
sidewalks every day passing and repassing conveni- 
ently located signboards. Other millions traverse 
these same roads and walks during the hours of 
darkness, and by the simple process of illuminating 
the signboard, the market for its advertising is 
tremendously increased. Good application data 
for intelligently lighting these boards is, however, 


very limited 


The Basie Signboard 


Signboards come in a great variety of shapes 
and sizes, but the one board which is far more 
common than the rest is the standard 24-sheet 
poster board, This board ts basically an advertis 
ing space 24 feet wide and 12 feet high. It may be 
trimmed or framed in any number of ways and 
may be constructed of wood, metal or plastic but 
the amount of advertising space is still 24 ft by 
12 ft. This paper is directly concerned with an 
analysis of only this size of board, but the relative 
economics will also often be applicable to other 


S1Z7eS and shapes of boards 


Factors Influencing Lighting 


To light these signboards adequately and eco- 
nomically, certain factors should be taken into con 
sideration. The level of illumination required, for 
example, depends upon several factors The bright 
ness of the surrounding area should be taken into 
account, since the brightness of the board must be 
hivher if it is to compete with bright surroundings 
The probable viewing distance must also be con 
sidered. for the greater the viewing distance, the 
hicher the illumination level that will be required 
to attract attention and ensure accurate and easy 
reading of the board’s message 

Another factor is the size of the board in relation 
to its surroundings. If it is immediat ly adjacent 
to large buildings or structures, it will require 
additional lighting to focus attention upon it. Con 
versely, if it is relatively large in comparison to 


its surroundings, the need for a high level of illu 
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Signboard Lighting Economics 


By W. H. JOHNSON 


mination for attention-getting purposes 1s not as 
great, and the primary funetion of the lighting 
will be for accuracy and ease of reading. 

As in any business, the potential market for 4 
product or service must be carefully analyzed he 
fore going ahead; and since each signboard in 
itself is a small selling branch for a particular 
product or service, it must be determined if its 
operation will be economically successful. In the 
ease of a signboard, the number of people who 
daily walk or drive by its location determines the 
market potential, and the money spent in erecting 
and lighting the signboard will be determined ac 


cording! 


Lighting Design 

Having appraised the factors influencing the 
lighting requirements, the next step is to determine 
the location and type of lighting equipment to be 
employed. In a few cases, the sign may be lighted 
from remotely mounted equipment. If the sign 1s 
at ground level, it may be lighted from some pom 
tion on the ground in front of it. If the signboard 
is on the side or top of a building, too high for 
economical lighting from ground level, the lighting 
equipment could be placed on a nearby building or 
behind a building parapet in front of the sign 


board 


ment 


In most cases, however, the lighting equip 


is mounted on the signboard itself, and this 


paper will explore the application and economies 
of this type of mounting 

For many years now the signboard companies 
have been lighting these signs with incandescent 


41 


lamps in open type porcelain enamel reflectors 


when mounting the units on the board. To increase 
the amount of illumination, they merely employed 


a larger lamp or increased the number of units 


The eurrent 


resulting from better street lighting hight) illum 


rapid increase in surround brightness 
nated store fronts, and brilliantly lighted shopping 
enters has necessitated increasing some signboard 
illumination to near the saturation point in num 
ber of units that can physically be hung on it and 
kilowatt hours of energy that it can economy ally 
consume. The next step is to go to a more efficient 
light source. one that will give more lumens per 
watt of power consumed Two such light sources 
are the fluorescent mercury lamp and the fluores 


cent lamp 


~Johnson 


TABLE I — Cost Analysis. 


LICHTING SYSTEM NUMBER lv Vv vi vil vill ix 
1. Type of lamp (fi ere, preheat fluor Fluor Fluor Fluor. Fluor. 
3 slimline, ete Fila Fila Fila Fila Fila Mer: Mer Mere Mere 
100oW 200W ow 750W 100W 175W 250W 400W 
Lamp deacriptior A-23 P8-30 PS 40 PS8-52 B-H22 D-HS J-H1 
Ey F IF 
== ~ Syn Syn Syn Sym Sym Sym Sym Sym 
¥ =x Type of laminaire Angle Angie Angle Angle Angie Angk Angle Angle Angle 
100W 200W 200W 500 W 750W 500W 500W 750W 
4. Namber of lamps per lumina ! 1 1 1 
Rated tle amy mena per minaire 1900 15.600 500 *6.000 11,000 19,000 
Lamy ife 7 ) 740 1.000 1.000 4.004 4.000 6,000 6,000 
Watts per lun (including suxiliar 200 500 75 127 205 292 447 
Kea Avae/Mir 4.2 44 in ».0 7 4.2 
Ratio Max/Mir “ 10.3 11.0 11.0 03 9.8 
a ). Maintenance factor ‘ N54 ‘ 65 65 15 7 75 75 
yi : r of luminaire 2 2 2 2 2 2 
2 i Average footcandle aintained 
Py Approx ‘ 6.5 19 26 7 11 20 28 
12. Ener ate (8 per KWH ; 02 2 0.0275 0.0275 27 0.027 0.0275 
ated burning per ar 0 2.000 2.000 2,000 2,000 2,000 2,000 2,000 
i4 t " aire at ach ‘ ‘ ) 8.7 ».50 8.75 
id na eaeory t 
per lw pire **44 **59 **69 
Katimated wiring & netallation vat 
ail t imiti amp cost each 
0 0.70 214 a7 11.90 14.35 14.70 
et nitial lamy er iminatre 
‘xi 0.18 0 0.70 214 8.75 11.90 14.35 14.70 
19 let nitial eoet per luminaire 
i4 164 18 12.1¢ 12.253 15.20 19.89 64.25 71.40 88.85 92.45 
TOTAL INITIAL COST 10 19 7 10 40 128 178 
ti. initial per luminaire lees lampe on 96 
ia 144+ 16+ 1¢ ei 12.0 2.00 14.50 17.7 55.50 74.50 77.75 
Vo 
Zz Total initial cost lamps 4.50 4.00 290.00 5.450 111.00 119.00 149.00 155.50 
Sz 
ANNUAL FIXED CHARGES 
= 156%! of 22 4.35 5.32 16.65 17.85 22.55 23 32 
“4 Annual no. lamp replacements 
Annual cost of replacement lamps 
17 1.04 1.28 1.84 2.80 8.56 8.75 11.90 9.60 9.85 
a Annual cost of replacement parts 
starters, ete 7 
27 etal annual maintenance material cost 
6 ae 104 1.28 184 2.80 8.56 11.90 9.60 9.45 
28. Petimated labor coat to replace one 
lary 1.50 1.50 1.50 1 1.75 1.7 1.75 
& | 29. Total labor cost to replace lamps 
< 24 «28 $ 12.00 12.00 12.00 6.00 6.00 1.50 1.50 1.17 1.17 
10. Eetimated cleaning cost per luminaire ! 1.00 1.00 1.25 1.25 1.25 1.25 
Number of cleanings per year 1 1 ! 1 l 1 
Annual cleaning 10 0 27 00 200 > 40 24 2.50 2.50 
> 
13. Tetal annual maintenance labor coat 
2 (204+ 32 $ 15.00 15.00 15.00 8.00 8.00 4.00 4.00 3.67 3.67 
14. Total Annual Maintenance Coat 
14.28 14644 10.80 16.56 12.75 15.90 13.27 13.52 
Annual Energy (oat 
1000 24.75 1.00 55.00 82.50 13.97 22.55 32.12 49.17 
TOTAL ANNUAL OPERATING COST 
144 35 41.09 9.84 65.80 99.06 26.72 18.45 45.59 62.69 
TOTAL ANNUAL (2 7.72 15.24 70.15 104.98 43.37 10 67.74 86.01 
%/ 98. Relative Annual Cost 123 146% 186% 277% 115 180% 228% 
99. Annual Cost per Footeandle 11) 15.09 11.61 aso 169 4.01 5.12 1.39 3.07 
40. Relative Annual Cost per Footeandle 492 TRE 277° 120% 131% 110% 100% 
fUsually aeeuming 10-year an tization with sllowance for taxes, insurance and interest 
* Fetimated 
and Lene Assembly 
Testing Proced lluminati led by vari sises of } 
esting Procedure illumination provided by various sizes of lamps. 
i First, let us compare the filament lamp and the One of the most practical units for the lighting 
fluorescent mercury lamp. In order to make such a of signboards, is the RLM Standard Symmetrical 
; comparison, data are required to show the level of Angle reflector. The luminaire consists of a hood 
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SIGNBOARD TEST SET UP 


Figure 1. Test set-up used to measure illumination on 
a signboard when various size reflectors and lamps are 
used. 


and detachable reflector. The hood is provided 
with a water-drip skirt to make the unit weather- 
proof. The reflector is finished with the highest 
quality porcelain enamel, conforming to the Stand- 
ards of the RLM Standards Institute. These data 
were obtained by marking off an area 25 feet by 
12 feet and mounting a luminaire and lamp at a 
specified distance away from this area. (Fig. 1 

The most practical mounting distance of the units 
away from the board was determined by explora- 
tory tests and by discussion with a large com- 
mercial outdvor advertising firm. Obviously the 
further out from the board the luminaires are 
mounted, the better the uniformity of illumination 
that can be obtained. However, as the distance 
from the board to the luminaire is increased, the 


expense of mounting the units inereases, and the 


appearance of the board suffers. In discussing this 
problem with signboard companies who have dealt 
with it for years, it was determined that the most 
practical distance from the board to the luminaire 
was 614 feet to 7 feet. A 7-foot test distance was, 
therefore, employed for this analysis. The lumi- 
naire was then adjusted to obtain maximum illu- 
mination uniformity over the 12-foot height of the 
board and footeandle readings were made at 2-foot 
intervals over the entire board. From such data 
for each test lamp, the average illumination on the 
board can be determined for any number of lumi- 
This 


information was gathered for various incandescent 


naires mounted on the board using that lamp 


and mercury lamps of different wattages. A cost 
analysis was then derived using as a base the mini- 
mum number of units using each wattage lamp 
that would be required to obtain satisfactory illu- 
mination uniformity across the board 


Economic Analysis 


The Cost Analysis is shown in Table I and it 
should be remembered that the different lamps do 
not provide the same illumination average. In 
making a cost analysis, it is always necessary to 
make certain asumptions, the more important of 
these assumptions being energy rate, burning hours 
per year, and amortization period for equipment 
cost. In this analysis the energy rate selected was 
$0.0275 per kwh; 
mated at 2000 hours, and an amortization period 


the burning hours per year esti- 


of 10 years assumed for equipment costs. The 
accesory cost per luminaire, line 15 on the cost 


analysis, for the units using the fluorescent mer- 


SUMMARY OF COST ANALYSIS FOR OUTDOOR SIGN LIGHTING 
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SUMMARY OF ANNUAL OPERATING COST FOR OUTDOOR SIGN 


LIGHTING COST ANALYSIS 
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cury lamp is made up of ballast cost plus a plain 
This 


assembly is required since the mereury lamps must 


clear cover glass lens assembly cost lens 


be protected from the weather. An estimated cost 
of $10.00 per unit was allowed for this cover glass 
the 


cost analysis would seem to favor the incandescent 


The relative annual cost shown in line 38 of 


lamp. llowever, the relative annual cost per foot 
candle shown in line 40 definitely shows the fluo 
reseent mercury lamp to be the more economical 
Fig. 2 of the 


analysis showing how the total annual cost figure 


is a bar diagram summary cost 


| INCANDESCENT 


for each lamp is divided between power cost, main- 
It 


rather readily from this chart that the incandes- 


tenance cost and annual fixed charges. is seen 
cent lamp and its associated equipment is low in 
initial cost but rather high in upkeep compared to 
the fluorescent merevry lamp. Fig. 3 is a bar dia- 
gram showing a comparison of annual operating 
of 


The maintenance cost seems to hold fairly 


costs consisting cost and maintenance 


power 
cost 
constant. because the advantage of the long mer- 
cury lamp life is partially offset by its higher lamp 


replacement cost. These figures could vary consid- 
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erably throughout the country depending upon the 
labor rates involved in maintenance of the boards. 


Effect of Varying the Energy Rate 


The one single item that could affect the cost 
analysis more than anything else would be a differ 
ence in the energy rate. From the cost analysis it 
ean be seen that the 500-watt incandescent lamp is 
the most economical incandescent lamp based on 
To find 
what effect a change in energy rate would cause, a 
curve was plotted of total cost per footeandle year 
in per cent of 500-watt incandescent cost vs energy 


the relative annual cost per footcandle. 


cost in cents per kilowatt hour. Fig. 4 shows the 
effect of energy rate on the various sizes of incan- 
descent lamps, and Fig. 5 shows the effect of energy 
rate on the various sizes of mercury lamps in per 
cent of the 500-watt incandescent lamp costs. From 
Fig. 4, it can be seen that all of the low wattage 
incandescent lamps are much more costly at all 
energy rates than the 500-watt lamp, while the 750 
watt lamp stays at a fixed percentage above the 
500-watt lamp. From Fig. 5 it can be seen that at 
the lower energy rates the 500-watt incandescent 
lamp is less expensive, but as the energy rate in 
cerases the advantage goes to the fluorescent mer- 
cury lamp. The low wattage mercury lamps remain 
above the 100 per cent line of the 500-watt incan 
descent lamp, but they in turn are far below the 
low wattage incandescent lamps. Figs. 6 and 7 
would affect 


annual operating cost per footcandle year in per 


show how change in energy cost 


cent of 500-watt incandescent cost. Fig. 6 compares 


the low wattage incandescent lamps against the 


500-watt lamp, and they again are shown to be far 
more expensive. Fig. 7 shows the 250-watt and 
100-watt fluorescent mercury lamps to be consider- 
ably less expensive to operate and maintain, and 
even the 100- and 175-watt fluorescent mereury 
lamps become lower in operating cost at the higher 
energy rates 

From Table II it can be seen that by going from 
incandescent lighting to fluorescent mereury light- 
ing and keeping the installed wattage approxi- 
mately the same, the maintained illumination level 


may be more than doubled. 


TABLE Il — Energy Requirements and Ilumination 
Values for a Signboard Using Various Incandescent 
and Fluorescent Mereury Lamps. 


Total Load per Board 


Number Average in Watts 

of Units Maintained (Including 

Lamp per Board Footcandles Auxiliaries) * 
100W A221 LF 3 2.5 800 
150W A-25 LF 8 40 450 
200W P8390 LF 3 6.5 600 
500W PS40 LF 2 19 1000 
750W PS8-52 LF 2 26 1500 
100W ** M-H4 2 7.5 254 
175W ** 2 11 410 
250W ** DH 2 20 54 
2 28 aoa 


400W ** J-HI 


*Ballast Loss for Mercury Lamps 
**Pluorescent Mercury Lamps 


Fluorescent Lighting 


It is unfortunate that time did not permit the 
inclusion of a fluorescent lamp unit in the cost 
analysis study. Certain advantages and disadvan 
tages of such a unit are readily apparent without 
extensive tests being run. The 100-watt 72-inch 


T-12 rapid start fluorescent lamp would be well 
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Figure 6. Effect of power cost 
j on annual operating cost per 
footeandle year for incandescent 
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suited for an application such as this. The varia- 
tion in light output as a function of temperature 
would not be a major factor since this lamp has 
already proven itself in the fluorescent street light 
It is a highly efficient light source with long life. 
However, at the present time it would seem that 
any luminaire designed to use this lamp would be 
inherently expensive. The size of the housing and 
the need to make it weather-proof would place its 
initial cost far above that of a simple angle reflec- 
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tor. It would make up some of this difference in 
lower power and maintenance costs per footeandle 
of illumination on the board. Its greatest advan- 
tage would lie in its possibility of being an integral 
part of the signboard. The filament and fluores- 
cent mercury lamp of necessity must be hung out 
from the top of a sign like so many fishpoles off a 
bridge on a sunny afternoon. The fluorescent unit 
could be built into the sign itself extending no 
more than two or three feet out from the top of 
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ISOW INCANDESCENT 
| 
| 
200W INCANDESCENT | 
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the board, and of such simple straight line sim- 
plicity as to change the ugly duckling of the high- 
way and vacant lot into a Cinderella of the adver- 
tising industry. 


Conclusion 


To meet the requirement of higher illumination 
levels for signboards today, the fluorescent mer- 
cury lamp seems to be the immediate answer. The 
higher efficiency and longer life of this light source 
make it possible to raise the level of illumination 


Two Ways to Dress a Living-Room 


on the signboard, while at the same time keeping 
maintenance costs and energy consumption at a 
minimum. This can be accomplished by using the 
basic luminaire and mounting arrangement now 
There remains a 
Teste 
should be conducted on various luminaire and lamp 


used with incandescent lamps. 
great deal of work to be done, however. 


combinations in order to decrease the distance the 
luminaire must be mounted from the board and to 
increase the area covered by one luminaire. Of 
prime consideration should be the development and 
testing of a fluorescent unit for signboard lighting. 


FOR CHRISTMAS 


Mantelpiece Angels. A plywood frame, 34% inches 
deep at the bottom and 3'4 inches deep on sides and 
top, forms a temporary panel as a base for Christmas 
decoration. The panel is painted a soft green to match 
the room walls and angel hair is draped to frame the 
setting. Recessed behind the frame are five small inter- 
mediate base lamps mounted on a wooden strip 52 
inches long. At the top of the frame, mounted to the 
inner side of a dropped down valance is a similar 


strip of ivory colored lamps. Dolls are dressed in 


yellow, blue, gold and pink. Extension cord connects 
fixtures to a convenience outlet at the right side of 
the fireplace. 
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Christmas Niche. A window, facing a brick wall, is 
blocked off and used as a lighted niche, 38 inches high 
by 42 inches wide. Three fluorescent channels are 
mounted in the sides and top of the frame — two 15- 
watt 3500-degree white at the sides and one 14-watt day- 
light at the top. A frosted glass panel is fitted over 
these, forming the frame. The blue and gold Madonna 
is made of paper and pasted to the mirrored back- 
ground, The organ pipes are gold-colored and the choir 
boys are dressed in red and white. 

Photographs and data courtesy of Miss Mary Taepke, 
Detroit Edison Co., Detroit, Mich. 
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Figure 2. Cross-section 
of installation 


INSTALLATION AT LIBERTY ADVERTISING CO., 
34 SOUTH MACDADE BLVD., GLENOLDEN, PA. 


Lighting a Building Identification Sign 


LIGHTING OBJECTIVE: To provide a lighting system for the silhouette illumination of a “face” 


sign, pleasing architectural feeling and attractive brightness of the surroundings. 


GENERAL INFORMATION: The silhouette block letter sign is mounted on an exterior red brick 
wall (15% RF) of a building which houses a firm of creative advertising specialists. The stain- 
leas steel letters (55% to 659 RF) are 12 inches high and 2 inches deep with a 1-inch stroke. 


INSTALLATION: six Quaker City catalog No RG-2489 | troffers, each using two 40-watt T-12 
standard cool white rapid-start fluorescent lamps, are recessed in the building soffit over the 
sign as shown in Fig. 2. The resultant vertical illumination on the building face is: level of 

letters, 25 ft-e; six feet above ground, 15 ft-c; three feet above ground, 8 ft-e. 


Average background brightness is 4 footlamberts. Visibility distance is 300 feet. 


Lighting designed by Edwyn G. Rorke, architect, 5 East Airy St., Norristown, Pa.; sign designed and supplied 
by the Modern Sign Advertising Co., 2800 North Hancock St., Philadelphia, Pa.; builder: Max Essl, 
341 Michigan Ave., Swarthmore, Pa.; electrical contractor: Raymond M. Featherer, 89 East Stratford 


Ave., Lansdowne, Pa. 


Lighting data submitted jointly by E. F. Kingsmore and George T. Anderson, Jr., Lighting Engineers, Phila- 
delphia Electric Co., 1015 Chestnut St., Philadelphia, Pa., as an illustration of good lighting practice 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 1860 Broadway, New 
York 23, N. Y. 
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Designing Show Window General Lighting 


With Par and R Lamps 


ae WINDOWS occupy the most valuable 
and strategically located space in the majority of 
stores. It has been shown':* that the advertising 
value of show window displays can be multiplied 
by effective lighting. Modern lamps and lighting 
equipment have made it practical and economical 
to create windows that successfully compete with 
the high-brightness distractions outside the window 
in the daytime. They also are an important means 
of overcoming veiling reflections in the window 
glass that so often occur during the daytime hours, 
when the selling impressions of the window are 
most valuable to the merchant. 


Footeandle Requirements 


Studies have shown** that 200 footeandles on 
medium-reflectance merchandise is generally ade- 
quate for seeing through reflections of sunlit build- 
ings, pavement, and street traffic. Observations 
and relative ratings of a series of windows indicate 
that several times this illumination (spotlighting 
of the order of 1000-2000 footeandles) is needed 
for definitely attracting attention to featured parts 
These 


higher levels are also needed for more visibility 


of displays, under the above conditions. 
of dark merchandise. Experience has shown that 
200 footeandles of general lighting is desirable as 
a basic part of the system for a wide variety of 
conditions, although many windows may require 
individual study. Similar lighting levels are often 
required at night, particularly where there is 
strong competition from signs, street luminaires, 
nearby show windows, etc 


Lighting Methods 


Incandescent lamps are virtually a necessity for 
achieving general lighting levels of the order of 
200 footeandles in most windows, because of their 
ability to provide a great amount of light from the 
relatively small ceiling area available at the top 


front of the window. In many cases, fluorescent 


A paper presented at the National Technical Conference of the 
IDuminating Engineering Society, September 12-16, 1955, Cleveland, 
Ohio, AUTHOR: Application Engineering, Large Lamp Dept., Gen 
eral Electric Oo., Nela Park, Cleveland, Ohio 
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Show Window Lighting with PAR and R Lamps 


By CHARLES N. CLARK 


lamps are also a desirable part of the general light- 
ing system, because of their high efficiency and 
low heat radiation per footeandle, the long, low- 
brightness highlights they create, and the variety 
of colors available. But their inherently low bright- 
ness limits the amount of light that can be deliv- 
ered from the ceiling, especially since the rows of 
lamps toward the rear of the window contribute 
relatively little vertical illumination. 

Show window lighting units of mirrored glass, 
prismatic glass, or metal, with asymmetric light 
distribution tailored for various window propor- 
tions, have been widely used for general lighting. 
They continue to be an effective and economical 
system 

Another system borrows from stage lighting 
techniques, utilizing theatrical border strips or 
fresnel-lens spotlights adjusted for a broad beam, 
to supply general lighting 

in recent years, there has been increasing use of 
reflectorized lamps for general as well as spot- 
lighting in show windows. Their simplicity of in 
stallation, ease of maintenance, and compactness, 
together with the wide variety of beam shapes and 
wattages available, no doubt account for the growth 


of their use. 


Design Data Requirements 


Available data® enable the engineer to design for 
any footeandle level of general lighting, using 
asymmetric filament-lamp show window reflectors 
or fluorescent units. The data herein presented 
enable one to make similar design calculations for 
reflectorized lamps. For simplicity of calculation, 
they assume that the required lighting level is 200 
footeandles, although provision is made for other 
levels 

It was felt that the design data for PAR and R 
lamps should be related as closely as possible to 
the existing data for asymmetric reflectors, both 
because of the general understanding and accept 
ance of that data, and because comparisons be- 


tween various lighting systems would thus be 


simplified. Therefore, it was decided to present the 


data in terms of illumination in the three display 
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zones used in the existing design tables® (see Fig. 
7), and to use 1//D as the index of window propor- 
tions 

The factors to be accounted for in any method 
of lighting design with PAR and R lamps are : size 
and proportions of window, reflectances of interior, 
lamp output, beam distribution, maintenance fac- 
tor, center-to-center lamp spacing, lamp aiming 
illumination in the display 


angle, and, finally 


zones. All these factors, except lamp aiming angle, 
are involved in the tables for asymmetric units.® 
The inclusion of aiming angle as a variable in 
the design procedure gives desirable flexibility in 
planning the lighting system. It also results in 
more expansive and complete (though not neces- 


sarily more complicated) design tables 


Test Window 


The relationship among the variables is such as 
to preclude getting reliable design data by any 
method other than experimental. Accordingly, a 
full-scale test window was constructed (see Fig. 1). 
It was built of metal framing, and so arranged that 
the back surface of the window could be moved 
back and forth 
were covered with 60 per cent reflectance gray 


The ceiling, back, and one side 
cardboard. The front and one side were covered 
with transparent plastic sheets, to simulate the 
reflecting characteristics of glass 

width 12 feet; height to 
nine feet; height to light center 814, 


Dimensions were 
ceiling 
feet; depth 
Across the top front was a channel with provision 


variable from two to nine feet. 


Figure |. The test window, with photocells in position 
for reading zone C illumination. Clear plastic sheets 


simulating glass are on front and right side. Large 
panels in center are for observing distribution and uni- 
formity of illumination within display zones. Lamps 
are 300-watt PAR-56 medium flood in supporting 


housings. 
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for mounting lamps on one-foot centers. This 
channel could be rotated about its longitudinal axis 
to permit aiming the lamps in any direction from 
straight down to horizontally into the window. 

Three cell pads with footcandle-microammeters 
were used to read illumination. The cells were 
mounted on strips positioned so that the cell faces 
were in the planes of the respective display zones 
A, B and C (Fig. 7). The cell mounting strips 
were on rollers, and by means of a system of ropes 
and pulleys could be made to traverse the width 
of the window for readings at as many lateral 
positions (6 to 12) as required for accurate deter- 
mination of average illumination. The cells were 
positioned on the centerlines of the upper, middle 
and lower thirds respectively of each display zone. 

As noted in Table I, five different lamp types 
were tested. The lamps were carefully selected to 
have typical candlepower distributions. 


Test Procedure 

The following discussion, based on PAR-38 flood- 
lamps, illustrates the type of data obtained, and 
how it was reduced to design tables. There were 
variations for other lamp types — notably the spot- 
distribution lamps, for which footcandle readings 
were taken at closer lateral spacings and for more 
aiming angles. 

PAR-38 floodlamps were mounted at the top 
front of the window on one-foot centers. The back 
was set at a distance of five feet (corresponding to 
H/D = 1.67) from the “glass.” The three cells were 
With the lamps aimed 
straight down (0-degree aiming angle), footeandle 


mounted in the A-zone. 


readings were taken at each of six evenly spaced 
lateral positions, for a total of 18 readings. The 
average of these is the average illumination in zone 
A. The lamps were then tilted 15 degrees, and 
average illumination was again measured in zone 
A. The process was repeated for aiming angles of 
30 degrees and 45 degrees. The cells were then 
positioned in zone B, and average zone B illumina- 


tion measured at 0, 15, 30 and 45-degree aiming 


Finally, the procedure was repeated for 


angles. 
Results are plotted in Fig. 2 

Similar curves were obtained for window depths 
of two feet, three feet and nine feet, corresponding 
to H/D ratios of 4.16, 2.77 and 0.93 respectively. 
Since in the final design tables values of display- 


zone C. 


zone illumination are required at integral values of 
H/D, the data from the sets of curves similar to 
Fig. 2 were replotted in the form shown in Figs. 
3, 4 and 5. From these families of curves for each 
lamp type can be read zone illumination for lamps 
at any aiming angle in windows of any proportion, 
within the limits of the data. The footcandle values 
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Figure 2. Measured illumination in the three display 
zones of the test window plotted as a function of lamp 
aiming angle, for the conditions noted. 


appearing there are for lamps on one-foot centers 
in a window of specific height (814 feet). In order 
to put the data in design tables, they must be set 
up in a form applicable to windows of varying 
size and proportions, with allowance for selecting 
appropriate lamp spacing and aiming angle. 


Method of Presenting Data 


In general, the user of the design data will start 


with a window of fixed dimensions. He will be in- 


terested in selecting the apropriate lamp type, 450 : : 
spacing and aiming angle to deliver a desired foot- Hoey FT — 
40 
400) 
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candle level in a specific zone or zones. Several 
methods of presenting the design data to accom- 
plish these aims were investigated. The system 
described below was selected as being the simplest 
and most practical. 

The basic design data are given in Table |. The 
illumination factors (F'4, FP», Fe) given there were 
obtained by multiplying the footeandle values from 
Figs. 3, 4 and 5 and other similar curves by a fac- 
tor of 0.4, the derivation of which is given in Ap- 
pendix A. Any particular illumination factor, 
when divided by window height in feet, will yield 
lamp spacing in inches that produces an average 
maintained illumination of 200 footcandles in zone 


A, B or C 
was used). 


(depending on whether F,4, Fy or Fe 


For a given lamp spacing in a window of fixed 
dimensions, the factors Fy, Fy and Fe are in direct 
proportion to the illumination produced in the re- 
spective zones by the various lamp types at the 
indicated angles. Thus, the variation in illumina- 
tion among zones can readily be predicted, 

In most applications, maximum illumination is 
desired in zone A or zone B, or both, in order to 
avoid excessive brightness on the upper parts of 
typical displays and backgrounds. Use of the tabu- 
lar data in bold type will lead to the selection of 
lamp types and aiming angles that provide nearly 
equal illumination in zones A and B. Illumination 
in zone C will be the same or lower 


The boldface figures in the table appear only for 


Figures 3, 4 and 5. Illumination in zones A, B and C, respectively, of the test window, plotted as a function of 
H/D, for various lamp aiming angles. 
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those lamp types and aiming angles for which the 


following conditions are satisfied : 


lL 
2. Fa, 
3. 


These conditions insure that illumination in zones 
A and B wi'l be of the same order, that there ‘will 


The maximum values refer to 
the highest value for any given 
lamp type and value of H/D. 


not be excessive variation of brightness among 
zones or vertically within a zone, and that zone C 
will not be exceedingly bright nor very dark com- 


pared to the other two 


Lateral Uniformity 


Visual observations were made to check lateral 
uniformity (absence of streaks and scallops due to 
proximity of lamps to background). For each lamp 
type, it was found that the window depth at which 
just-noticeable lateral non-uniformity was evident 
near the top of the background was largely inde- 
pendent of lamp ajming angle. Thus it was possible 
to determine the uniformity factors that appear at 
the bottom of Table I 
type is simply the ratio of the test lamp spacing 


The factor for each lamp 
(12 inches) to the window depth (feet) at which 


threshold non-uniformity was observed. 


Effect of Window Length 


Since the test data were taken on a window of 
(L/H =1.5) the 
will apply rigorously only to the windows with 
similar L/H ratio 


ations in window length on average display-zone 


fixed height and length results 


To determine the effect of vari 


illumination, the three-cell average-footeandle read- 
ings in each zone were plotted as a function of dis- 
tance from one side of the window. This was done 
for each lamp type at four different 17/D ratios 
was one that might 


{ ne 


In each case, the aiming angle 


typically be used in practice such curve is 


shown in Fig. 6. It was assumed that increased or 


decreased window length would inerease or de 
crease the length of the Y-section of the curves, in 
which the illumination values are substantially 
The average illumination values for the 
include the XY, Y and Z sections 
L/H=10 


age illumination would be based on only the XY and 


constant 
12 foot 


For an 8-foot-long window 


window 


the aver 


Z sections, and would be lower, since the curves 
16 foot 


section would be double in length, and the average 


droop at the ends. For a window, the Y 


values would be higher. Using this method it was 
found, by averaging results for all lamp types and 
H/D that for 
length equal to or greater than height, average 
illumination as determined from Table | 
For windows with 


a range of values, windows with 


will be 


precise within five per cent 
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Figure 6. Variation of vertically-averaged zone B illa- 


mination across the width of the test window, for the 
conditions noted. 


length equal to 4% height, it appears that illumina- 
tion factors must be decreased about 15 per cent. 


Effect of Interior-Finish Reflectance 


To determine the effect of dark interior finishes 
or of an open back window, tests were conducted 
with black cardboard on the back, ceiling and side 
wall of the test window. R-40 floods and PAR-38 
spots were used in deep (/1/D = 0.93) and shallow 
(H/D = 4.16) With the black surfaces, 


average illumination was 10-15 per cent lower for 


windows 


the floodlamps, and 5-10 per cent lower for the 
spotlamps, than with the 60 per cent R.F. surfaces 
Thus it may be stated that for open-back windows, 
or those with dark interior finishes, illumination 


factors should be reduced 5 to 15 per cent 


Method of Increasing Vertical Uniformity 


In many cases, particularly in relatively deep 
windows, uniformity among the zones may be 
improved by aiming alternate lamps at two differ- 
ent angles. Appropriate angles are those at which 
F, and Fy, are at or near their maximum values. 
Illumination factors are determined by averaging 
the factors for the two angles. Example: for PAR- 
with H/D 1.5, 
angles of 10 degreee and 40 degrees are selected. 
Average illumination factors are F, 725, PF, = 
65, Fe = 32.5. The same technique of averaging the 
illumination factors applies where two different 
lamp types are used, at either the same or different 


38 floods in a window aiming 
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aiming angles. The italicized factors in Table I 
indicate pairs of aiming angles that will give ac- 
ceptably uniform results for a single lamp type, 
and appear only for those lamp types and aiming 
angles for which the averaged illumination factors 
meet the criteria discussed above under “Method 
of Presenting Data.” 
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Aprenpix A — Derivation oF ILLUMINATION Factors 

For a given lamp type, aiming angle, and window propor 
tion (H/D), the average illumination in any zone is directly 
proportional to maintenance factor and inversely propor 
tional to window height (H) and lamp spacing (S). This 
ean be shown informally by considering the basic formula 
for illumination: 

lumens 


Illumination = Ge. 
area 


x M.F. 


But lumens = no. of lamps * lumens/lamp 


length of show window 

and no. of lamps = - ~~ 
lamp spacing 

so lumens = L/S & lumens/lamp 

Also, area = length * width L & width. 

But the width of one of the zones in a show window with a 

given 11/D ratio is proportional to the window height, 

a constant H 

so area L << H & a constant. 

Substituting in the original expression: 


or, width 


L/S  lumens/lamp 
Illumination 
LX H a constant 
lumens/lamp M.F. 


a constant 


Since the quantity in brackets is made up of items with 
constant values for a given lamp type, aiming angle, and 
H/D ratio, the equation may be rewritten: 


MF 


(1) 
where: E is average illumination in any zone. 
K is a constant involving window proportions and 
finishes, lamp output, and light distribution. 
MF is maintenance factor 


If EB and MF are given fixed values, then: 


< MF, 
<2) E; 
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where: FE, is a fixed value of zonal illumination. 


MF, is an assumed maintenance factor. 


So that: 


(3) 


where: a constant 


That is, lamp spacing that will produce the fixed value of 
display-zone illumination is given by a constant divided by 
window height. (Although this assumes a window of infinite 
length, it holds true within five per cent for windows with 
L/H = 1.0, as pointed out in the main text The constant 
F is called “illumination factor” and can be evaluated as 
follows: 


First substitute specific test values in Eq. (1): 
KX MP 


(4) Event 
Host 


Then divide Eq. (4) by Eq. (2 


Event MF H 


(5) 


Ey MF, 


So that: 


(6) 
MP Ey H 


Comparing Eq. (6) with Eq. (3), it is seen that the quan 
tity in brackets above is F, illumination faetor. 

As discussed in the text, a general illumination of about 
200 footcandles has been determined effective in competing 
with daytime reflections under many typical conditions 
Accordingly, a value of 200 footeandles zonal illumination 
was assumed for setting up the tables. Also assumed was a 
maintenance factor of 80 per cent 

if assumed and test values are inserted in the expression 


for F from Eq. (6), it is found that: 


12 (inches) ” 8% (feet) 
vost (fe) 
1.0 * 200 (fe) 
OA Beene (ft.-in 


F is given the subseript A, B or C, depending on the zone 


in which the illumination Bice was measured 
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LAMP SPACING 


Figure 7. End view, in perspective, of a show window, 
showing variable dimensions and position of display 
zones A, B and C. These represent planes of typical 
window trims, and provide reference locations for illu- 


\% mination measurements. Zones B and C are equal divi- 


AIMING 
ANGLE 


D/o 


Srers in Design (See Fig. 7) 
l. Determine window height in feet from floor to 
lamps (11), and window depth in feet from glass to 
background (D). The ratio of these items (1/D) provides 
an index of window proportions for use in the first column 
of Table I 


2. Find the most suitable lamp type and aiming angle 
by referring to Table I and finding the illumination 
factors in bold type appearing opposite the proper 
value of H/D. Suitable lamp types are indicated by the 
column in which the bold numbers appear, and suitable 
aiming angles are indicated by the angle opposite which 
the bold numbers appear 

If more than one suitable lamp type or aiming angle is 
found in this manner, then select either the one that pro 
duces the desired degree of emphasis in the most important 
zone, or provides greatest uniformity among zones. Relative 
illumination in the three zones will be in proportion to the 
illumination factors (Fs, Ps and Fe) for the zones, 


sions of the upper plane. 


EXAMPLES: 


1. Window height = 9 feet, window depth = 6 feet. 
Height/Depth = H/D = 9/6 = 1.5 


2. In a window with height 8 ft and depth = 4 ft, 
H/D = 2.0. Tllumination factors appear in heavy type 
opposite H/D 2.0 in the PAR-38 flood column at an 
aiming angle of 25 degrees, and in the R-40 flood column 
at 15, 20 and 25 degrees. Either of these lamp types might 
be used, depending on whether maximum uniformity or 
greater emphasis in a particular zone is desired. Illumina- 
tion factors for the PAR-38 flood at 25 degrees are FP. = 65, 
FP, = 80, F. 40. This indicates that average illumination 
in zone C will be 50 per cent of that in zone B; and in zone 
«A, about 80 per cent of that in zone B. Therefore, zone B 
will receive greatest illumination. For the R-40 flood at 25 
degrees, the illumination factors for all three zones are 
equal, indicating that average illumination will be the same 
in all three zones. At 15 and 20 degrees, the R40 flood 
gives greatest emphasis to zone A. 


5. Find the center-to-center spacing in inches (S) that 
will produce an average of 200 footeandles maintained 
in the zone considered most important (usually sone A 
or sone B). The formula is: 8 F/H, where F ia either 
F, or Fs from Table I for the selected lamp type and aim 
ing angle, and H is window height in feet. 


4 Check to be sure that lamp spacing (5S) does not 
exceed S», the maximum spacing in inches for generally 
satisfactory lateral uniformity (absence of streaks and 
scallops) in all zones. 4: v D, where U is the uni 
formity factor from the bottom of Table I for the lamp 
type used, and D is window depth in feet. Unless Se is 
radically exceeded, the effect may not be objectionable, be- 
cause the streaks or scallops would be at the top of the 
background in a closed-back window, and would probably be 
unnoticed in an open back one. If 8 radically exceeds So, 
closer lamp spacing or a lamp type with a higher uniform- 
ity factor should be used. 
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3. If PAR-38 floods are selected in order to emphasize 
zone B, lamp spacing for 200 footeandles in zone B would 
be: S = Fs/H = 80/8 ft = 10 inches center-to-center. If 
R-40 floods were selected for equal zonal emphasis: 8 = 
P/H 50/8 6.25 inches center-to-center. Total lamp 
wattage is lower in the first case, but uniformity and over- 


all average illumination are greater in the second. 


4. For PAR-38 floods, the uniformity factor from the table 
is 6. Thus in a window 4 feet deep: 8o = U KX D=6X 4 
= 24 inches. Since the caleulated spacing for 200 foot- 
candies in zone B is only 10 inches, good uniformity will be 
expected. On the other hand, if R-40 spots were to be used 
in a window 3 feet deep, the maximum lamp spacing for 
acceptable lateral uniformity would be: Se = U K D= 
2 x 3 = 6 inches. 
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TABLE I — Illumination Factors! for PAR and R Lamps. 


150-WATT 
PAR-38 SPOT 


150-WATT 
R-40 SPOT* 


AIMING 

H/D ANCLE 
| (degrees from 
vertical) 


4.0 


“Uniformity Factor (U) 


200-W. PAR-46 
MED. FL.** 
(wide section of beam 
perpendicular to glass) 


150-WATT 150-WATT 
PAR-38 FLOOD R-40 FLOOD* 


tThese numbers are not footcandles, but must be divided by window height to find lamp spacing that will produce 200 footeandles in 


selected zone. See text 


*Multiply illumination factors by 2.0 for 800-watt R-40; 3.1 for 500-watt R40 


0.4 for 75-watt R-30 


**Multiply illumination factors by 1.7 for 300-watt PAR-06 medium flood with wide section of beam perpendicular to glass 


5. If desired, find illumination in the other zones 
according to these relationships: 

footeandles in zone A footeandles in zoneC Fe 
—=— and -=- 
footeandlesinzoneB Fe footeandlesinzoneB Fea 


6. If a value of illumination other than 200 foot- 
candles is desired in a particular zone, proceed as in 
steps 1-3 above. Then multiply the lamp spacing found 
200 

in step 3 by - . Tilumination in other zones 
desired footeandles 

desired footcandles 
will be greater or less in the ratio of 

200 

Uniformity should be checked as in step 4. 
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5. Using PAR-38 floods on 10-inch centers, there will be 
200 footcandles in zone B. To find average zone A foot 
eandles: footeandies in zone A/footeandles in zone B 
F,/F or, footeandles in zone A footeandles in zone B 
200 65/80 163 footeandles. Similarly for 
200 *~ 40/80 = 100 


at a 25-degree 


footeandles in zone C 
Using R40 aiming 
angle, illumination would average 200 footcandles in all 


zone C 
footeandles, floods 


three zones 


6. If 300 footcandles are required in zone B using PAR-38 
10 inches * 200/300 = 
163 *% 300/200 244 


floods, the lamp spacing should be: 
6.7 inches. Illumination in zone A 
footeandles. Illumination in zone C 100 800/200 = 
Since lamp spacing is decreased, lateral 
If R40 floods at 25 


degrees are to be used, spacing for 300 footeandles would 


150 footeandles. 
uniformity is even better than before. 
be 6.25 inches ¥~ 200/300 4.16 inches. Since this is leas 
than the lamp diameter, a double row of lamps at twice the 
center-to-center spacing (8.32 inches) could be used. Or, 
preferably, 300-watt R40 floodlamps on 8.22-inch centers 
should be used. 
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Fs Fo F, Fs Fo F, F.. F, Fy Fo 
— 0 55 10 5 55 15 5 40 10 5 75 10 5 50 20 5 ‘ 
10 100 15 5 75 20 10 110 10 5 55 15 10 55 25 5 
20 125 20 5 85 25 10 115 15 5 90 10 10 60 5 10 
30 90 40 10 65 45 15 90 65 10 75 5 10 50 45 20 
1.0 | 35 70 70 15 55 60 20 70 a5 10 65 70 15 45 50 2s 
40 50 86105 15 45 80 20 45 100 15 50 a5 20 wo 55 30 ¥, 
45 30 125 20 30 90 25 30 115 20 16 90 30 aS 60 3s 
3 . | 50 20 135 25 20 90 30 20 130 25 25 5 40 10 55 40 4 
55 15 130 35 10 90 40 15 125 45 20 20 50 10 50 45 
0 75 15 5 80 20 10 120 15 15 115 20 10 70 35 10 ‘ 
| 10 135 25 5 100 80 15 140 20 15 115 15 10 65 40 15 
: 20 130 50 10 v0 45 20 105 55 20 100 60 15 60 50 25 
- ' . 1s | 25 85 90 15 65 70 25 75 90 20 80 80 20 55 55 30 
| 30 50 130 20 50 90 80 50 115 25 60 90 80 50 55 to 
35 40 140 80 35 95 40 35 125 35 40 100 40 40 55 50 
80 125 45 30 90 50 25 115 50 85 55 60 . 
45 25 100 60 25 80 65 20 95 70 25 85 75 20 a] 70 
| 0 125 20 5 100 25 10 140 15 20 125 25 10 70 35 16 
/ 10 150 40 10 110 40 15 140 40 20 115 45 15 65 40 25 
15 145 60 15 95 50 20 120 60 25 100 60 20 60 45 30 
20 20 100 90 25 80 70 80 a5 15 80 5 75 80 60 45 40 
25 60 120 35 50 80 40 45 90 40 65 no 40 50 50 50 
| 30 40 125 45 40 a5 55 25 100 55 a5 80 55 45 50 65 
35 10 100 60 30 70 75 20 105 70 30 765 aS 40 45 40 
| 40 25 60 85 20 90 05 dl 
' 0 185 20 10 120 25 20 150. + 20 25 125 30 15 70 a5 25 
5 175 30 10 115 35 20 145 80 25 120 40 15 70 40 80 
10 155 50 15 100 45 25 125 60 30 110 55 20 6S ” as 
25 15 120 80 25 80 60 3S 90 75 40 9s 65 30 60 45 45 
20 70 105 35 55 80 45 50 80 50 70 75 45 55 45 55 ; 
25 40 110 50 40 75 65 30 80 65 50 70 65 45 40 70 
30 10 90 75 15 60 aS 20 70 85 a5 65 90 40 40 as ; 
0 185 20 15 130 25 25 * 155 25 10 125 16 20 65 a5 80 ‘ 
5 170 30 20 115 35 30 140 40 10 115 45 25 65 “0 as 
10 145 60 25 95 50 85 115 60 40 100 55 16 60 40 45 
3.0 15 100 85 35 70 65 4s 80 75 35 aS 65 so 55 40 55 
20 450 105 450 465 70 60 40 a0 70 60 70 65 50 40 70 
25 10 95 75 15 60 5 25 65 90 40 65 00 45 85 86 
0 180 25 20 130 25 25 160 40 10 125 40 20 65 10 a6 
5 170 40 25 110 35 80 140 50 40 110 50 20 40 nh 45 
3.5 10 135 65 30 aS 50 wo 105 65 50 95 55 40 60 a5 55 
15 75 BS 40 60 65 55 65 75 70 75 60 60 56 56 70 : 
20 45 a5 65 40 40 76 a5 70 05 55 60 RS 45 85 AB 
; i) 175 25 20 125 25 30 155 35 80 120 40 25 60 80 40 
| 5 160 85 25 105 35 35 130 55 45 105 50 a5 60 a6 50 
= | 10 120 65 8635 100 8650 55 86 
| 15 65 80 50 50 55 65 60 65 90 70 50 75 50 40 #0 
20 40 70 75 
2 2 2 6 12 
EO 


The Banquet. 


SOME HIGHLIGHTS OF THE CONFERENCE 


At left, retiring President Jones prepares to hand 
the official gavel to incoming President Hartenstein, who will present 
him with the all-gold Past-President’s pin. 


Two Presidents 


6A TRELECAST— lighting News of Current Interest 


Tennis balls indicate IES members gained 
and lost in Kirk Reid's presentation of the 
General Seeretary’s Report. 
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LIGHTING NEWS OF CURRENT INTEREST 


1955 National Technical Conference 


In its pre-conference billing, Cleveland® 
adopted the slogan “Come to Cleveland 
You'll Be Glad You Did.” 


a thousand people did come, and 


in 1955 
Nearly 
are giad they did 


By whatever yardstick one might ap 


ply, the 1955 National Technical Confer 


ence in Cleveland was larg: Large, 


meaning successful. Large meaning many 


people. Really big, in terms of its scope 
and importance \s though spurred by 
the size and success of the nine Regional 


Conferences last Spring, the Committee 


planning this meeting left no doubt that 
this was National 
Lest that 


reference to the 


one assume registration 


alone is the eriterion, 


numerous other phases is recommended, 
technical 
and the 
these parts of the LE.S 
164 of the 
individual 


officially 


this vear in 


especially the program, the in 


vited papers, special sessions 


So valuabl 


that 


were 


meeting some general 


publie registered for sessions, 
in addition to the 
The 


augurated a policy of special registration 


registe red 


delegates Comm ittter 


at #2.00 for single session attendance, 


giving an epportunity for many non 


members to hear I.E.8. papers of special 

interest to them 
Rerort TO MEMBERS 

Ever since the very first 1.E.8. Conven 

of the most important sessions 

opening Annual Re 


This is the “state 


tion, one 
has always been the 
port to the Members 
of the address by the 


the Incoming Pre sident, and the General 


union” President, 


Interest in it is, naturally, 
Printed 


ILLUMINATING 


Seere tary. 
versions 


ENGINERRING, but 


considerable may be 


read in 
the dramatization of facts and figures is 


possible only in a personal presentation 


This was especially true of the General 
Seeretary’s Report as given by Kirk 
Reid. In a spirit of fun as well as seri 


ousness, he dramatized the membership 


story, for instance, with a basket of 
tennis balla (tennis being one of his 
well-known hobbies). Each represented 


about 200 members. Many were added 
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to the basket as elections, Also, 
many were withdrawn as delinquents and 


tosseck.back to 


new 


resignations. These were 
Section representatives in the 


Their ball 


audience 


There were laughs, of course, 


but never before had that many members 
of I.E.8. really understood so fully the 
significance of membership trends, Simi 
lar gimmicks were indulged in to bring 


home to those listening other phases of 
the Society's operation. Fun, but very, 
very ¢ ffective Colored slides of on-the 


job shots of Headquarters staff 


was an 


other interesting innovation in this re 
port 

All of these addresses may be read in 
IE. President Jones’ report on the past 
year may be found on page 405, Septem 


President Hartenstein’s “Look 


ber issue 
ing Ahead in 1956" on page 408, Septem 


ber issue. The General Seeretary’s report 


IES Gold Medal is presented to J. L. 
Stair by President D. M. Jones, a 
highlight of the opening session. See 
page 14A for Mr. Stair’s acceptance 


address. 


Statistics 

National Technical Conference 
Time: September 12-16, 1955 
Place: Statler Hotel, Cleveland, Ohio 
Attendance: 

Registered Delegates 563 

Ladies 186 

Individual registrations for one or 


more sessions 164 


Total 


Huo 


013 
Banquet Attendance: 
Sections/Chapters Represented: 54 
Winner 


Attendance Award 


New Orleans Section 


in full detail, is seheduled for publica 
issue of IE 
President 


visitor 


tion in the Deeember 1055 
At the of the 


introduced a 


close session, 


Jones distinguished 


from France, Professor Georges Destriau, 


who also was scheduled later in the week 
to present a paper. Professer Destriau 
spoke to the convention, bringing best 


success of the meeting from 


LES Société 


wishes for 


the French Francaise des 


Pec lairagistes. 


GOLD AWARD 


Presentation of the highest honor in 


illumination was made during the open 


Past Presi 
Stair 


ing seasion to J. Ll, Stair, a 
Fellow of Mr 


orge 


dent and was 
Crampton, 


introduced by Dr 
Society in 
Medal 


President 


President of the 
| he I E Ss Gold 
Mr. Stair by 


with a certificate bearing the citation 


was presented to 


together 


Jone 


Tue ILLUMINATING FE NGINEREING 
MmDAL 


J 


Awanpen Tr 


Past President and Fellow of the Bociety 


For two score ore hie reative. ever fresh 
approach to applied illumination wae « potent 
stimulus to the advwar ent of the lighting 
art Master of Technolog he wae no less «@ 
leader in creating ghting environments har 
acterized by eye omfort and saesetheti 


graphical presentation of light 
was uniquely effective in further 


illuminating engineering 


Pioneering in 
ing ideas, he 
ng appreciation of 
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a 
f 


emong members of the architectural profession 
Active in the Boclety throughout his sreer, his 
stimulating personality and professional in- 
tegrity have been «@ continuing benign influ 
ence in ite committees and councils 
fim the Occasion of the 
National Technical Conference 


of the 
Iuminating Engineering Society 
Cleveland September 12, 1055 


Mr. Stair is the tenth man to receive 
this award, the highest in the Society, 
since ite inception in 1044. Complete 
text of his acceptance address is given in 


a separate column 


C.LE. Rerort 
Delegates attending the opening ses 
sion were especially interested to hear 
the report on last summer's Congress 
of the Commission Internationale de 
I’Kelairage, given by Dr. Ward Harrison, 
retiring C.LE. President. Full text of 


Dr. Harrison's summary is given in a 


ceparate Gepartment of this Conference Group of Canadian delegates to the Conference surround their Regional Vice- 


(nage 20 
President Hastings and President and Mrs. Jones. 
Pins Paresentep 
Another ceremony of particular inter with line sources, and to the literature of ©. D. Gibson:* “For his contributions to both 
eat at the Monday morning session was fluorescent lighting daylighting and artificial lighting techniques 
L. BE. Barbrow For contributions to photo- in the educational field.” 
the presentation of the coveted white metric methods and standards.” Carter Lewis For his contributions to light- 
lapel pin denoting Fellow Grade, to A ©. Barr For contributions to the design ing education throughout the Middle West.” 
twelve distinguished new Fellows. Intro and operating techniques of hot and cold W. A. Pennow: “For his contributions in the 
cathode fluorescent lamps, and improvements field of airport and aviation lighting 
duction of the Fellows was made by in their color spectrum Mary E. Webber ‘For original experimenta 
Henry L. Logan, Chairman of the Board 8. 5. Benson, Jr For his contribution to tion, and development of successful lighting 
. . fluorescent application techniques, particu- techniques in the residential lighting field.” 
of Fellows. Citations and Fellow pin larly Auorescent ceilings C. E. Weitz Werary contribations to 
were prem nted by President Jones to A. H. Clarke For his pioneering develop the progress of illuminating engineering.” 
ments and application of floodlighting equip ©. A. B. Halvorson, Jr.: “For pioneering in 
c. | A b For his contribution to the ment ventions of streetlighting and floodlighting 
standardization of fluorescent lighting, to ©. L, Cottre For his contributions in the sources and accessories and their applica 
the mprovement of lighting calculations field of visibility research.” tion 


Aheent. Pin will be mailed 


TRCHNICAL PROGRAM 


A complete list of the program is in 
eluded at the end of this report, for the 
record. Fourteen separate sessions were 
featured on the program, some of them 
parallel, one of them an evening event 
The successful practice of the past sev 
eral years was followed for two special 
sessions on (a) Environment and (b) 
Residential Lighting Forums. Invited 
papers were presented at these sessions, 
before an audience so big the doors 
couldn't be closed. These seems no ques 
tion that lectures of this nature are ex 
tremely popular, both with the regular 
delegates and the general publiv. Fea 
tured this year were papers on “Archi 


tecture and Our Neglected Senses” by 

Eric Pawley, Washington, D. C., archi 

tect, and “Interior Color Planning, Is It 

Art or Engineering?” by Walter C 

Granville, color specialist with Container : 
Corporation of America, Chicago, Il 


Four excellent presentations on resi 


Retiring members of Council are applauded. Left to right are: M. B. Hastings, ‘ence lighting were given Tuesday morn 
Canadian Regional V-P; F. C. Winkler, Director; C. J. Berry, East Central ing at the Residence Lightin’! Forum 
Regional V-P; M. J. Myers, Southwestern Regional V-P; J. F. Whitehead, Session, with Miss Mary B. Tirepke of 
Director; Glenn Park, Southern Regional V-P and E. M. Strong, Past-President. Detroit Edison Company as chairman 
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Details of this session are also given at 
the end of th report. 


Prooress Report 

Standing room only was again the 
situation for the Progress Report. This 
was an evening event on Tuesday, and 
was attended en masse, including the 
ladies. E. W. Beggs, Chairman emeeed, 
as well as participated. Everybody en 
joyed the session, as well as seeing for 
themselves all of the significant develop 
ments in lighting during this past year 
Several of these developments were put 


across by means of skits, all much fun. 


LIGHTING COMPETITION 


This part of the program is another 
S.R.O. event. The contest for “My Most Progress Report — At left, Progress Report Committee Chairman Gene Beggs. 


In skit, at right, J. H. MeCulloch, Mrs. Ruth Beggs, and Master Huie 
McCulloch. 


Interesting Lighting Job” is one of the 
most popular as well as practical of 
LE.S. projects. This is true at the See 
tion and Regional contests, and it goes 
double for the National level where the 
finalists compete for the top prize. The 
competition is under the direction of the 

Lighting Service Committee, Lee E. Tay 

ler, Chairman. This year’s contest was 

the biggest so far, in terms of numbers 
participating. Some 48 of the Sections 
and Chapters held local contests. Win 
ners of these competed at the Regional 
contest in all ten I.E.8. Regions. Listed 
below are the ten Regional winners who 
completed for four prizes at the National 

Technical Conference. The installations 

presented by the four winners are shown 

in the articles and papers section of this 
issue. 

First Prise $100.00 George hroeder 
Southern Region New Orleans Section 
“Crippled Children's Hospital 

Second Prize $50.00 Harold Fisher, Great 
Lakes Region Michigan Section Weat 
minster Church 

Third Prize $25.00 H. M. White, Fast 


Central Region, Maryland Section Balti 
more Memorial Stadium.” 


Publicity for IES took various forms: At left, R. F. vision broadcasts from Cleveland stations by IES dele- 
Hartenstein, President-Elect was interviewed by Jane gates. At right, one of the several store windows featur- 
Stevens over Station WJW, one of six radio and tele- ing IES displays during the Conference. 
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ee Participants in the Progress Report. 
7) 
~~ 
icomes 


course, though not all of it official. For 
example 
An “Industry Women's Dinner,” now 


almost an annual fixture was arranged 


by Mary Taepke, and attended by some 


twenty business women (lighting busi 
ness) registered at the conference. Wom 
en active in residence lighting also at 


Monaco’s 


tended a special luncheon at 
Restaurant as guests of E. W. Commery 

Twenty-six Illini Allumni, all dele 
gates at the conference, got together for 
lunch at Stouffer's Tuesday noon. The 
illustrious names signed up for this indi 
eate the University of Illinois is a veri 
table eradle of LES. talent 

Those not present at the conference 


should try to get a copy of The Venetian 


Blind, a single issue newspaper prepared 


Interesting Lighting Job.” 


President Jones, left, congratulates First Prize winner George C. Schroeder, Jr., 
with MMILJ Contest Committee Chairman Lee Tayler at right. 


Lighting News of Current Interest 


by the Display and Decorations Commit 
Bill 


it sneaks 


tee, with Johnson as editor. Satire 


so subtle up on you. Since its 


distribution was in connection with a 


“Futurama” Monday evening (see 


Social 


party 


section), its time relation is one 
hence, or in 
140th 


September 12, 2055 


hundred 

the 
Dateline, 
of ite news deals with the I.1.E.S. (Inter 


years connection 


with Society's Convention 


One phase 


planetary 
the 
Do get a eopy 


Illuminating Engineering So 


ciety), logical next step in LES. 


growth 

This wasn't all the Display and Decor 
did. They 
for the 
sional used during papers sessions 
the Report, addi 
tion successfully arranged 1.E.8. Confer 


ations Committee were, of 


course, responsible very profes 


‘sets” 


and Progress but in 


enee displays in Cleveland 
windows. Some of 
ticket offices of American 


tal Airlines, 


numerous 


store these ineluded 
Airlines, Capi 
of the 
Second Federal Savings & Loan Co., 


Mills Cafeteria. 


and in the windows 


and 
Committee were 


meetings confined to 


Friday, following the final bang of the 


conference gavel Friday's crowded 
agenda, however, spilled over into many 
early morning breakfast meetings which 
terminated well ahead of the session 
opening 

Professor Russell Putnam conducted 
tours of the new E.E. Building at Case 
Institute on Friday, September 16. This 
building has a new photometric labora 


tory and several different lighting sys 


tema. 


Press AND RApDIO 


As befits a conference of this nature, 


press, radio and TV interest was consid 
erable Coverage was excellent News 
papers cover most sessions, some with 
direct staff representatives, some from 
releases obtained from the 1.E.S. Press 


Room J. 


was in charge 


Neidhart 
of this activity, 
paper 
Six radio and tele 


of Westinghouse 
hard 
himself, so busy 


und 
ly got to hear a 
was the Press Room 


vision broadcasts were made from Cleve 


land stations featuring I1.E.8. delegates. 


Seen and heard were 


WTAM Mary Taepke and Katherine Goodall 
on the Gloria Brown Mildred Funnel Show 
WOAR Mary F Webber, Ruth Allen Pre 
gram 

WHK Frank Wyatt of the Chicago Park 
District Preventing Traffic Accidents with 
Light Eleanor Hanson Show 

R. F Hartenstein, President 
Elect. Interviewed by Jane Stevens 

WERE Duncan M. Jones, 1.2.8. President, 
nterviewed by Wayne Johneon 

WwrEWws Gene Kae, Holophane, on “Safety 


in the Home Derothy Fuldheim Program. 


SrRicrLy 


LES. talent shows up in whatever 
they do. Divertissements at the Cleve 
land eonference were clever, gracious, 


(Continued on page 13A) 
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Fourth Prive ) Gerden Dovey 
fornia Beertior Kall Point Pen Factory 
Gymnasium Lighting 
R. Garte Midwestern Region Char h 
Window 
Rendell H. Rice, Northeastern Region 
Vrivate Airport 
Floyd A. Covington, Br. and Jr. Bouthweet 
ern Kegion Art Galleries” 
Prize checks were awarded to the win ; 
ners at a special ceremony during the 
banquet The suepens ind subsequent ° 
rejoicing, was of course considerable 
Or 
The Statler Hotel was buzzing with 
LES. activity the entire week of the = es 
conference, Most of it was related, of 
‘ ai af & 
— 
ii 
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CURTIS LIGHTING ...: 
more than DESK TOP DEEP 


a 


6135 West 65th Street 
Chicago 38, lilinois 


LIGHTING, INC. 


IN CANADA 

Curtis Lighting of Canada, Ltd. 
195 Wickstead Ave. 

Leaside, Toronto 17, Ont., Canada 


With an eye for beauty and performance, Architects Bissell and Belair and 
Consulting Engineers, G. M. Orr Engineering Company, chose Curtis Alzak 
Aluminum Forty-Sixty luminaires for the Concord Elementary School in 
Edina Morningside District No. 17, Minneapolis, Minnesota, 


These Forty-Sixty units designed and engineered by Curtis have proved this 
beauty to be more than desk top deep. They are as efficient and economical 
as they are beautiful. Based on the principle of semi-direct lighting, the in- 
direct component of 40% directed M arcers practically eliminates ceiling con 
trast and the direct component delivers 60% of the output to the desk work- 
ing area. This level of 48.4 footcandles of glare free illumination with a 
desirable VCI of 954 provides a classroom lighted two exceed A.5S. A. 
standards. Curtis Processed Alzak aluminum and the parabolic design of the 
reflector combines tw give the Forty-Sixty an efficiency that provides high 
levels of quality illumination with only two rows of luminaires. Units of 
ordinary design usually require three rows. The resultant savings of installa- 
tion and initial equipment costs is as much as 30%. The hard-as-diamond 
Alzak finish requires a minimum of maintenance, provides a lifetime of 
service. This economy of installation and maintenance meets the most rigid 
school budgets. 


Whether you are building new or modernizing existing classrooms, remem- 
ber to achieve efficiency and economy in your lighting it must be more than 
desk top deep. Write M41-CS for details today 
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More for 
your money 


in 


mercury 
light... 


ANNOUNCING NEW WESTINGHOUSE 


Down again go your lighting costs as Westinghouse an- 
nounces another basic improvement in high-intensity 
mercury lamps. It’s the world’s first line of weather- 
resistant, heavy-duty mercury lamps. 

Made with hard, tough, thermally stable glass, new 
Westinghouse WEATHER DUTY Mercury Lamps can 
be burned outdoors unprotected in rain, snow or sleet 
with no risk of cracking. And they can be burned indoors 
in ventilated fixtures with no danger of shattering under 
water drops entering through the ventilating openings. 
Moreover, they are highly resistant to mechanical break- 
age and to the corrosive effect of industrial fumes. 

Thus in any type of installation—indoor or outdoor 
Westinghouse WEATHER DUTY Mercury Lamps save 


MERCURY LAMPS 


you money three new ways. First, by eliminating the need 
for protective shields and permitting the use of cheaper 
fixtures. Second, by doing away with costly shield main- 
tenance. And third, by releasing the large amount of 
light wasted by dirty shields. 

WEATHER DUTY Mercury Lamps are the latest exam- 
ple of how Westinghouse gives you ‘more for your money 
in mercury light.” Now available types E-H1-WD, J-H1- 
WD, A-H12-WD, C-H12-WD, A-H15-WD and B-H15-WD. 

WESTINGHOUSE GUARANTEES the service life of all 
its widely used types of quartz mercury lamps. For full de- 
tails call your Westinghouse Lamp Representative—or 
write Westinghouse Lamp Div., Dept IE, Bloomfield, N. J. 


(Ww) you CAN BE SURE...iF irs Westinghouse 
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and lots of fun. Probably what contrib 
uted to the most fun was the typical 
sociability mass participation 
Everybody was in everything, together 
Cleveland night spots got short shrift 
from this convention 
“LFS. Futurama What Is to Come 
r in the Year 2000” was a review staged 
for the edification of all, its theme ob 
vious from the title. This was the enter 
tainment Monday night (September 12) 
. Joseph Terr was its planner. Personnel 
from some six different Sections made 
up the east. The Sections’ skits ter 
rifie all of them — competed for a Grand 
Prize, a space helmet. It’s hard to say 
which was funniest, but the applause 
meter registered highest for the Chicago 
- Section’s parody on “This is Your 
Light!” Its author was Carl Jensen of 
Westinghouse, Chicago; the actors were 
Erie Church, Bob Diefenthaler, Ernie 
and Mrs. Gallet, Jerry Marks and Joe 
Schneller. Personnae dramatis for all of 
the skits is not available, which is too 
bad because they were very very good. 
Tuesday night was the Progress Re 
port. This is quite properly listed in the 
program for both the serious section and 
the Divertissements 
On Wednesday the early fall weather 
turned just warm enough to add still 
further pleasure of over 900 I.E.S.’ers 
who attended the International Night at 
Nela Camp. Whoever on the committee 
took the gamble that it would be o.k. to 
move nearly a thousand people so,far 
from Convention base, won, hands Fa 
Chartered buses took them all the ten 
miles to Nela without a hitch. Some went 
swimming. Some played shuffleboard or 
ping-pong. All 900-0dd were fed with 
fishes and loaves (among other things) 
in an amazingly short time. Hundreds 
of tables were set up under the breeze 
way and under the biggest tent outside 
. of Ringling Bros. After dinner, hundreda 
of chairs were quickly lined up with 
Nela like magic on the grass before a 
raised platform for the evening’s enter 
tuinment. This was provided by Cleve 
land’s famous Nationality groups, five of 
whom did folk dances, in authentic cos 
tumes of their nationality. Each group 
provided for its own musical accompani- 
ment, and authentic foreign instruments. 
Lighting for this event was from a 
75,000-watt lamp installed on the Breeze 
way roof. Another feature of the eve 
ning was the out-door garden, with gar 
den lighting designed by Mary Webber, 
which had been set up on the Camp 
grounds. 

President and Mrs. Duncan M. Jones 
were honored Thursday night, with a 
Reception and Banquet, attended by 590 fEytertainment later was by five nationality groups of Cleveland, who did 

(Continued on page 14A) dances native to their nationality. 
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members and guests. This was, of course, 
the social highlight It waa aleo the 
seene of a number of awards, including 
the M.M.I.L.J. eontest already reported 


President Jones, during ceremonies at 


were received hy 


the tanquet, awarded 

Attendance Gavel Again won by the 
New Orleans Section. Fifth time in a 
row for this Section. This award, estab 
lished in 1614, is given to the Seetion or 
Chapter having the greatest number of 
members registered in relation to the 
miles traveled to the conference and per 
centage of membership. The anvil which 
goes with it ia the gift of the British Golf Awards 


Membership Prize—ww by the Golden 


Gate Section, and aceepted by L. B. 
Craig of the Membership Committee for 
other first prizes 
toard Members or by 


Regional Vice Presidents representing Keith Nesbitt. 


that Section Fight 


the winning groups. 

Sustaining Membership Prize 
won by the Chieago Section. Their 8M 
Chairman, Louis Rosenstein received the 
certificates for himself and his Co-Chair 
man Paul Kauffman. The other winner 
was the Oregon Section, whose certificate tion of the 
was taken home for them by one of their 
own attending members. 


The President Law 


D. Orr of Chicago Section. The Regar 
Cup, placed in competition for Section 
and Chapter Teams was captured by the 
Cleveland Section. Their team: Edward 
Rich, Norman Vacha, Robert Kelly and 


President and Mrs. Jones themselves 
was were the recipients of a present. Beauti 
ful silver candelabra were presented by 
Conference Chairman Charles Amick, on 
behalf of the host Section, Cleveland. 

Through the years it has been a tradi 
Society to present to the 
President as he completes the year of his 
service, the all gold Society Emblem, 
which is worn only by the Presidents of 
LES. This Past-President’s Emblem 


Columbia Section, winner of the award trophy, an individual competition on an 


in 10448 


Gold Medal Acceptance Address 
By J. L. Stair 


Mr. President, Dr. Crampton, 1.E.8. Friends and Guests 

About three months ago Mr. Edward Hopper reeeived a 
gold medal for painting, awarded by the Nationa) Institute 
of Arts and Letters. I understand that he was informed, to 
his great relief, that all he need say on the occasion was one 
word “THanks.” Since in this instance I was not so 
informed, I-presume that I am under compuision to be more 
voluble and, therefore, I shall say at least these eight 
words “My warm and sineere thanks to you ail.” 

In my almost 40 years of association with the Illuminating 
Engineering Society, this is without question the finer’, 
the most jewel like moment, and I wish that I might respond 
adequately by expressing my gratitude in fresh, unhackneyed 
terms, but after all words are but empty thanks 

I am profoundly moved by this distinction and when I 
contemplate being classed with the talented and illustrious 
members that have previously been given this award, I am 
struck with a deep feeling of humility 

This medal and this seroll, which I gratefully accept, will 
be fondly cherished least for their mere intrinsic worth; 
greatly for their symbolic meaning; and most of all for 
their sentimental significance, because they reveal a wholly 
unexpected measure of esteem and praise of friends and 
colleagues, all of whom have given depth and vitality to my 
etperiences 

But I cannot aceept the award for myself alone what 
ever contribution I have been able to make has not in the 
largest measure been of my own making. For in this hour 
of personal honor there stands before my mind's eye a 
pieture of all those associated with me in any and all en 
deavors 

I see all these included in this ceremony as co sharers in 
thie citation. Without their loyalty and generosity; without 
their faith and support, there would be no gold medal for 
me, Accordingly, I prefer to consider that I hold this award 
in trust, as a cherished symbol of what we have accomplished 
together 

There is special significance to me in the fact that this 
award is being made in the distinguished city of Cleveland 
the home of Nela Park The University of Ligh the 
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18-hole handieap basis, was won by Max 
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great nerve center of lighting research and development, 
where many of us have attended stimulating sessions of pro 
fessional instruction, in Nela’s ivy covered halls, in their 
pleasant campus-like setting. 

It is a particular pleasure indeed to receive the award at 
the hands of President Duncan Jones, whom I salute as a 
valued friend and as a former associate in the business of 
making and applying equipment for good lighting. 

I should like to salute also the man whom you have just 
heard interpret the history and purpose of the Society's 
Gold Medal, because he typifies to me a distinctive species of 
1.E.8. member, known as the past-officer; in this case a past- 
president. The durable Dr. Crampton was our president one 
third of a eentury ago, and has during the intervening thirty 
three years served the Society with interest and loyalty. 
There is something in the man and something in our organi 
zation that evokes such a large and continued measure of 
devotion, One reason lies in the fact that the LES. values 
the counsel of those who have served as officers in the past 
and that it endeavors to keep them active —a tribute to our 
organization 

I have no sage advice to propound. However, I should 
like to address this thought to the younger members: It 
is you that will bind the past and the future together; you 
that will earry on the true and noble mission of our Society. 
It is obvious that we cannot lean back upon our victories; 
depend upon the glamour of the past to sustain us or the 
momentum of our success to advance the arts that we 
profess our opportunities and responsibilities are ever 
increasing. 

Engineering, perhaps more than any other profession, is, 
because of its youth, a calling dependent upon fellowship 
and close cooperation for its advancement. Therefore, I say 
to our younger members, cheerfully embrace all calls to 
service help the 1.E.8. grow in stature and proficiency 

In terms of your particular gifts and abilities, give what 
you have to give. Do this and your association with the 
LES. will be a happy and rewarding experience and our 
society will remain worthy and retain the enviable position 
it now holds in the technical field 
We of the LE.S. are the “Keepers 
or THe Lieut,” given us in trust, not only to keep alive and 


Remember this also 
glowing, but also to pass on with fairer and increased 


radiance 
Again I say, my warm and sincere thanks to you all. 
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ENGINEERS: vou caw speciry server LIGHTING 
WITHIN PRICE LIMITS OF LOW-COST SYSTEMS 


10 MODELS IN 
ORTHO-77 LINE 


The Gibson Ortho-77 fixture is ideal for 
office, stores and school lighting. Superbly 
constructed, durably finished. Beautifully 
designed. Highly efficient. ETL approved 
components. UL approved. Union made. 
Gibson quality throughout. 


can be installed so fast... actual savings in labor and 
materials on installation are as high as 50%. 
This means that better lighting is possible within the 
limits of low-cost installations and restricted budgets. 
Get full details and specifications on the OrtTHo-77 and 
Unt-Race from your Gibson representative, or write direct. 


\ 


Rule-of-thumb shows that fixtures represent about 50% 
of the total cost of a lighting system. The other 50% goes 
for installation and materials. That is why Gibson de- 
signed its OrTHo fixtures and exclusive Unt-Race. 
Because the Uni-Race is so simple and quickly assem- 
bled on the floor... and because Gisson Ortuo fixtures 


* PATENT APPLIED FOR 


THE EXCLUSIVE GIBSON UNI-RACE* 


This rigid channel wireway has o shock-proof outlet for each fixture, provid- 
ing a permanent anchor and fixed power source. The Uni-Race can be easily 
and quickly assembled into sections up to 48 feet long, wired complete on 
the floor, then raised and hung os a unit-—directly to the ceiling, stems, or 
1-Beam and Bulb-Ts through the use of special clamps. Alignment and spacing 
for fixtures are automatic, Fixtures con be hung by two men, without tools, 
at the rate of 45 to 55 per hour—in continuous rows or at any interval of 4, 8, 12 or more feet. Spacing 
can be changed, more units added, repairs made at any time without additional electrical work and 
without interrupting service to other fixtures on the circuit. The Uni-Race saves on conduit, receptacles, 
accessories; eliminates aligning extras. It can be shipped in advance of fixtures and outlets used to 
plug in temporary lighting during final construction ond pointing. Ortho-77 fixtures are as easy to 
~_ change as a light bulb—anyone can do it, no tools or special skills needed. 
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WHEN YOU CHOOSE THE 
EXCLUSIVE UNI-RACE* 
| 


Ladies Entertainment Committee — left to right: 

Seated, Mre. Raymond Green, Mre. Frank Mueller, 

Mere. Charles Amick; standing, Mrs. William Kahler, 
Mre. Norman Vacha and J. Forbes. 


Rex luncheon in Mrs. Raymond Green's garden — Carol Forbes entertained 
the other half of the group. 


Fashion show and lanch at Highee’s Auditorium. 


16A TELECAST—Lighting News of Current Interest 


Mere. Jones and Past-Presidents’ wives at the Fashion Show: 

Mrs. D. M. Jones, Mrs. W. C. Brown, Mrs. W. F. Little, Mrs. 

A. F. Wakefield, Mrs. J. L. Stair, Mrs. Ward Harrison, Mrs. 
Cc. H. Geddard, and Mrs. L. E. Taylor. 


(Continued from page 144A) 


was pinned to Mr. Jones’ lapel by the 
incoming President, R. F. Hartenstein, 
and the official gavel in turn given to 


Mr. Hartenstein. 


LADIES PROGRAM 


The Cleveland wives were smart too. 
Their ladies’ program, headed by Marion 
Mueller and Ruth Kahler was as smooth 
as the rest of the conference, and a big 
with the 186 


They had their own 


success who at 
tended 


ters in the Pine Room of the Statler, and 


women 


Headquar 


gathered there every morning for coffee 
cementing of new-found 
friendships. On Monday they 


a Basket Brunch at Halle’s (department 


and further 
attended 
store), and on Tuesday had box lunches 
in the 
wives. One group were entertained at the 
a 


ously at the 


gardens of two local members’ 
another simultane 
After 


lunch a large group went to the Karamu 


Forbes homes, 
Raymond Green's. 
House, famous inter-racial theatre. Re 
hearsals for “The King and I” 
Wednesday 
attended a luncheon and fashion show at 


were in 


progress. noon the women 
Highbee’s, and of course participated in 
Nela Camp that 


Trips and events on Thursday, 


International Night at 
evening 
boat trips and such, were all timed so 
that everyone got back in time to dress 
for the ball. 


CREDITS 
The whole Cleveland Section should be 


Almost 
participated in this eonference to some 


congratulated every member 


extent. The chairmen of the committees 
listed 
various 


responsibility for the 
their 


below had 


activities, and work was 


(Continued on page 19A) 
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(DAUGHTERS OF THE AMERICAN REVOLUTION) 


RELIGHTED BY RAMBUSCH UNDER THE SUPERVISION OF 
BERNARD LYON FRISHMAN & ASSOCIATES, Architects + |. WARREN BOGAN & ASSOCIATES, Consulting Engineers 


When it comes to lighting large and lofty interiors the Rambusch 
Downlite has no equal. It is efficient, safe, economical, simple to 
maintain, glare shielded and guaranteed to produce the promised 
results. * There are 100 Rambusch lighting representatives in 


the country —one of them is near you and anxious to serve you. 


DESIGNERS - MANUFACTURER 
40 WEST 13th STREET, NEW YORK 11,N. Y. 


NOVEMBER 1955 


; 
17A 


NOW adds more light 
to world’s most powerful 


fluorescent lamp: G-E High-Output 


G-€ High Ovtput lamps score higher light meter readings than any other fluorescent lamps. 


2 new colors, 2 new sizes, too 


7% More LieHnT. Already the most pow- 
erful fluorescent lamp available, the 
General Electric High-Output has now 
been given a 7% higher light rating 
This was done by filling the tube with 
pure argon gas. This also increases the 
rated wattage to 105 
Net result, for most users, is lower 
overall cost of light 
SETTER FOR OUTDOOR USE. Because 


they're filled with argon gas, G-E High- 
Output lamps now give dependable start- 


ing even at 0° FP. And they give much 
more light at low temperatures. Starting 
voltage is lower in cold weather. This 
means lower cost ballasts and permits 
use of present lamp holders, 


NOW IN IMPROVED COLORS. Thc 8-foort 
G-E High-Ourput fluorescent lamps are 
now available in De Luxe Cool White 
and De Luxe Warm White. They give as 
much light with improved color as any 
other 8-foot fluorescent lamp without it. 
Stores and offices can now get more flat- 


The 8-foot sizes are now available in De Luxe Warm 


White and De Luxe Cool White, marked cs shown here. 


All three sizes of G-E High-Output lamps are ideally 
suited to ovtdoor applications like this, 


GENE 


Rar 


tering light without increasing the num- 
ber of fixtures 

NEW SIZES FOR FLEXIBLE DESIGN. You 
can now get G-E High-Ourcput lamps in 
4 and 6-foot lengths, Standard Coal end 
Warm White. These shorter lengths per- 
mit flexible layout. 

Ballasts and sockets for all three sizes 
of General Electric High-Output fluores- 
cent lamps are available now. For more 
information, write Large Lamp Depart- 
ment, Genera] Electric, Dept. 482- IE-11, 
Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Prodvet 
GENERAL ELECTRIC 


ISA 
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greatly lightened by the following per- 
sonne! 


Conference Committee 


National Technical 


Chairman, N. Lauapp 
Wisconsin Electric Power Co 
Milwaukee, Wis 


©. L. Amick Keller 

W. W. Booth ©. W. McCormick 
G. F. Dean G. BE. Park 

J.C. Forbes A. Sangster 

M. B. Hastings L. E. Tayler 

A. D. Hinckley A. 8. Turner 


R. M. Zabel 


1955 Conference Executive Committee 


Chairman, ©. L. Amick 
General Electric Co., Cleveland, Ohio 


E. I. Creed J. G. Mitehell 

a F. L.. Detwiler Mrs. F. E. Mueller 
R. N. Green J.J. Neidhart 
Mra. W. H. Kahler A. lL. Reas 
M. E. Keck N.H. Vacha 
H. A. Lawrence T. D. Wakefield 


F. I. Wilson 


Finance Committee 
Chairman, R. N. Green 
Wagner Green Co., Cleveland, Ohio 


K. M. Reid 


Papers Committee 


Chairman, R. M. Zabel 
Westinghouse Electric Corp., Bloomfield, N. J > > 
Vice-Chairman. H. F. Davidson One of the Past-Presidents Tables at the Banquet. 

Hydro- Electric Power Commission of Ontarie 
Toronto, Ont 


L. BE. Barbrow W. P. Lowell, Jr 
L. J. Buttolmh J. A. Schneller Meeting Room Committee Sports Committee 
D. Fawcett G. A. Trosper 
Greene H. L. Wright Chairman A. L. Reas Chairman, Norman H. Vacha 
General Electric Co., Cleveland, Ohie Whiteway Stamping Co., Euclid, Ohio 
Lighting Service Committee G. Mallory rT. Summers A. B. Oday ©. BE. Egeler 
Chairman, L. E. Tayler RK. H, Woods J. R. Bale 
Detroit Edison Co., Detroit, Mich TECHNICAL PROGRAM 


Transportation Committee 
Chairman, J. G. Mitchell N 

National Officers Report 
Entertainment Committee Grant Electric Co. Cleveland, Ohio 


W.T. Clark P. H. Hildebrand 


Monday Morning, September 12th 


Chairman, F. I. Wilson 


The Wakefield Co Vermilion. Ohio Regiatration and Reception Committee 
Ire lin N Laupp Wieconsin Electric 
Joseph Terr E. C. Huerkamp Chairman, | i, Creed Power Coa Chairman National Technical 
Lindsey Davis W. 8. Kolb C & 8 Lighting Maintenance Co Conference Committee 
James Forbes D. J. Bowden Cleveland, Ohio 
R. L, Oetting J. Cahill W. H. Grau 
w. J. Cul RL. Hebr Report of the General Secretary K. M. Reid 
Attendance Committee (Gieneral Electric Co 
A. Eastman Charles Reed 
Chairman, H A. Lawrence Ire lent's Address M Jones Curth 
Cleveland Electric Illuminating Co General Ladies Committee Lighting of Canada 
Cleveland, Ohio Co-Chairmes Our Societ in 19 bose K Ilarten 
Dave Bowden L. O. Banahan Mrs. Frank FE. Mueller Mrs. William Kahler tein, Ohio Ed 
Al Mortensen Deac Martin Mra. Charles L. Amick James C. Porbes af Pell 
William Koib James Meacham Mrs. Ray. N. Green Mrs. Norman H. Vacha Presentation | President Jones 
Al Schwartz Don Hoffman Introd t Chairman of 
ntroductio ogan ia ian oO 
Norman Falk Theodore Ake Hostecses Ross af 
Decorations and Display Committee Mrs. T. Ake, Jr H Presentation of 1.6.8. Medal to J, L. Stair 
Mrs. C. J. Allen Mra. I ineday Introduction by George 8. Crampton, Chm 
Chairman, M. FE. Keck Mre. L. O. Banahan Mra. KR. KR. Marvin 
Westinghouse Electric Corp., Cleveland, Ohio Mrs. G. Baumgartner Mrs. J. A. Meachan ar J 
‘resentation by President Jones esponse 
C. Clark R. Dorsey Mrs. D. J. Bowden Mrs. G. Meene Pr sponse 
by Mr. Stair 
W. Johnson J. Murpt Mrs. W. C. Brown Mra. J. G. Mitchell 
J. Meacham A. Kraut Mra. KR. D. Burnham Mre. R. W. Morris The 1055 C.1.3 Meeting Dr Ward Harri 
Mrs, ©, H, Burns Mrs. M. A. Mortensen son, Past President, International Commis 
: Local Publicity Committee Mrs. R. W. Butts Mrs. J. J. Neidhart sion on Illumination 
Chairman, John J. Neidhart Mre. L. J. Cahill Mrs. H. E. Newman Greetings from Société Francaise dea Pclaira 
Westinghouse Electric Corp., Cleveland, Ohio Mra. KR. D. Churchill Mrs. A. B. Oda Kintes Prof. Georges Destriau 
Theodore Ake Deac Martin Mra. W. T. Clark Mrs. KR. 1, Ootting 
Robert E. Birr H. J. MeCullough Mrs. E. I. Creed Mra. W. A. Porterfield Light Sources Session I (Parallel) 
Norman Falk H. E. Newman Mrs. F. L. Detwiler Mrs. W. M. Potter 
R. L. Ocetting Mra. A, A. Eastman Mrs. L.. Raymond, Jr Monday Afternoon, Beptember 12th 
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Printed Publicity Committee Mrs. Kurt Franck Mra. Alston Rodger Teatir Mew York. % 
Chairman, T. D. Wakefield Mrs. A. K. Gaetjens D. W. Rowten b 0 u Rh. Keiff 
The Wakefield Co., Vermilion, Ohio Mrs. 8. K. Guth mies. O. | t nd 
Robert B. Strand Mr R. M. Hal Mre A tal 
Mre. Ward Harrison Mra. J. W. Steiner Phosphor Stabilization for Better Lamp Per 
Arthur E. Earley John H. Ronayne 
> Mre. R. F. Hartenstein Mra. GA. Stoffer formance H. H. Homer, K. H. Butler, 
Pau! G. Hobart R. W. Waite 
Mra. J. H. Jensen Mre. Stephens M J Kergin, Sylvania Electric Producta, 
Hotel Committes Mrs. E. B. Karnes Mra. Stanley Strunk Salem, Mane 
Mre. J. M. Kete) Mra. Walter Sturrock " 
Chairman, F. L. Detwiler M 4 The Effect of Various Metal Electrodes on 
“re 8. Kolb Mra A. F. Wakefield rightness Waves in FElectroluminescence 
Cleveland Electric Hluminating Co M 
rs. V. J. Lajeunesse§ Mra. T. 1). Wakeheld Professor Georges 
Cleveland, Ohio Mrs M GK W jau acu dea 
3 sareon re ; ‘ Warner Varies Franee 
C. H. Kyle J. R. Murphy Mrs. H. A. Lawrence Mrs. Weits 
G. T. Wooleock Mra. J. L. Wolf Continued on page 20A 
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Effect of Wall Temperatures on Flucores 

cent La Parameter W Jerome 
Myivania Electr Producta Ine Salem Searion Chairman 
M ase son Co Detroit 

Light for Outdoor 

Residential Technical Session Demonstration 


inghouse Electri 


Residence Lighting Forum (Parallel) 


Tuesday Morning, September 13th 


Taepke, Detroit Edi 


Benjamin 8. Benson, 
Jr., Benjamin Electric Mfg. Co 

Graphical Determination of Illumination by 
Solid Angle Projection Methods J 
Kraehenbuehl, University of Illinois, Ur- 


Discussion Organwer 


bana, 
Living Garden Lighting Measured Utilization Data for Luminous Ceil- 
Fahsbender West ings A. H. Russell and R. D. Churchill 


Bloomfield, N. J General Electric Co. Cleveland, Ohio 


(Parallel) Decorate with Ligh inual De castration A Design Procedure for Laminous Ceiling 
Valances and Po tabi Lamy \atharine I ht Jul N. Robert d Glenn 
nds fte Sent by Aghting Julius obe son an sien 
fonday A rnoon, eptember 12h Goodall, Philadelphia ectric Co., Philadel E. Hutcheroft, Department of Water and 
Seasion Chairman j J. Marriett Thomas phia, Pa Power, City of Los Angeles, Calif 
Louteville. K light on Family Fu Home Vieusal Dem 
Discussion oH. Ve White onstvation and Light for Fami Applications I (Parallel) 
Recreation Mar Webber General 
Eleetr ‘ uesday Afternoon, Septembe 3th 
Elect ‘ ‘ or T Aft September 13th 
Methods Lightir Pictures in Residences Color and Architeetur in Homes Slide Schnell Light 
Nestinghouse Electri Corp Presentation H eston Doner, Libbey senting 
Bloomfield. N j Owens-Ford Glase Toledo. Ohio Products Ine Highland ar 
Diecuasion Organizer—-K. G. Slaver, Sylvania 
nee 1 tle Lighting at Electric Product In Salem. Ma 
Lenses def te ence Lele a 
x. Kefractor Claren r Caleulations Session (Parallel) Quality snd Economical Aspects of Porking 
Tuesday Morning, September 13th Area Lighting--J. R. Bale ee 
nterior for the Home J Electric Corp., Cleveland, Ohio 
tor ‘ fienera Fleetrie Cleveland Seasion Chairman Bernard F. Greene, Con 
Crh sulting Engineer York City Continued on page 25A) 


The 1955 C.1.E. Meeting, Zurich 


By Ward Harrison 


There were some seven hundred people in attendance at 
Zurich; five hundred and twenty delegates and one hundred 
and eighty lady guests. Of the delegates, more than one 
hundred came from Great Britain; about eighty-five from 
Germany; fifty to sixty from Switzerland and an equal num 
ber from France. The USA delegation was next with thirty 
six plus twenty two ladies. The smaller and more distant 
countries, Turkey, Israel, Australia and Japan had only 
one or two delegates present. South Africa was an exception 
with four 

\ very beautiful and impressive feature of that opening 
session, which I shall never forget, was the solid background 
of twenty six flags which extended clear across the platform 

one for each of the nations represented in the Commission, 
their folds overlapping in a most friendly manner. A few 
short years ago, just the sight of one of those flags would, 


in many countries, have sent deadly missiles flying 


For the first time since World War Il Russia had dele 
gates present throughout the meeting. Two of them were 
professors at the University of Moseow where they are in 
charge of a four year course in illuminating engineering 
with an attendance of two hundred students 

To digress for a moment, you must realize that Russia 
in turning out twice as many trained scientists and cngineers 
each year as graduate from our American colleges, and they 
are well-trained men. For some reason, the proportion of 
our high school graduates who plan on scientific or engineer 
ing courses in college has fallen from seventeen per cent to 
ten per cent in the past few years, Every engineer in this 
room knows some high school students and he should feel it 
bis personal responsibility to do something about correcting 
the situation If we ean'’t keep ip with Russia in science 
and engineering, we shall certainly lose out to it in economic 
or military competition In Russia, a full professor is 
allotted six times the income of a skilled artisan, a carpenter 
or a mason. Some similar yardstick is badly needed in 


\meriea 


The Russians at Zurich spoke only in Russian. They had 


TELECAST 


quite a personable interpreter with them but she spoke only 
French. Our conversations together consisted of my saying 
something in English, which Carl Atherton kindly translated 
into French and which the interpreter then translated into 
Russian. After a while the reply came back to me via the 
same route. These Russians had pleasing personalities, were 
men whom you would have been glad to know, and they 
took part constructively in the work of the Commission. 
They also attended the entertainments and weekend excur- 
sions 

For the first time at any meeting of the Commission each 
delegate was supplied with ear phones and by pushing the 
proper button, he could hear the presentations in either 
French, German, or English, as he chose. This simultaneous 
interpretation was a tremendous time-saver for it obvisted 
the usual translations into the two other official languages 
after the speaker had completed his remarks in the third 
language. Also, for those like myself who are lamentably 
unlearned in foreign tongues, it eliminated the boredom of 
listening to a speaker for one-half to three-quarters of an 
hour, understanding nothing that he has said 

Our chie’ interpreter at Zurich had been the chief inter 
preter for United Nations in Geneva. It was amazing the 
way these people could give you a translation of a sentence 
or a complete paragraph just two or three words behind the 
speaker 

Now you may ask what is the purpose of the International 
Meetings, and that is a very good question. In return, I will 
ask you why you are now in Cleveland today. You have 
monthly IES meetings in your own city and also an annual 
conference for your own region. Certainly, you do not con 
sider the men in your own area inferior to others in ability 
or originality in the design of lighting ijstallations and yet 
you are eager to go to the National Conference. The answer 
is, of course, that you weleome the opportunity to exchange 
ideas and to learn first hand what the ether fellow is doing 
And that, likewise, is the motivating force that brings people 
to the meetings of the International Commission. Certainly 
the best brains of the tighting industry of Europe are 
assembled there and ready to talk 

Except for the ear phones and one feature known as the 
plenary session, the conference at Zurich was not so different 


in plan from our meetings this week in Cleveland. Here, we 


Continued on page 22A) 


Lighting News of Current Interest ILLUMINATING ENGINEERING 


uf 
+ 
4 


the only recessed 
Lele lighting fixture 


providing ceiling 


STRATO>RAY illumination! 


PRISMATIC LENS 


CEILING 
ILLUMINATION 


Exclusive! 
ALZAK*REFLECTOR 


* Alcoa’s amazing metal- 
lurgical discovery that 
provides the Ager 7 re- 
flection quality of any 
surface yet known! 
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CEILING 
ILLUMINATION 


MAXIMUM INTENSITY “DOWN LIGHT” 
WITH NO GLARE IN APPROACH AREAS 


This new advance-design lens literally bends 
light rays upwards and across ceiling. At the 
same time, provides evenly distributed floor 
lighting with no glare in the approach areas, 
Pry-lite Strato-Ray fixtures are available in 
7 models...with trip latch or tamper-proof 
front, and to lamp from above or below... for all 
types of commercial and residential installation. 


STRATO-RAY 

MODEL 2230 

Replaces 12 «12 acousticol 
tile with or without overlap 


PRYNE & CO., INC. 
BOX 698, POMONA, CALIF. 


Please send information about Pry -lites, 
including Light Distribution Curves 


Nome 

Street 
rhymes with FINE 

City lone Stote 


C.1.E. Meeting, Zurich, by Ward Harrison 


(Continued from page 2 


are to have four days of sessions, with a total of thirty eight 
papers, The International, which meets only once in three 
or four years, had a week and a half of sessions (eight 
working days and covered sixty eight papers and reports 
Just as here, there were often two parallel sessions; one 
covering basic subjects and the other appleations 

Home of you may harbor the opinion that we in America 
have little to learn about lighting from other countries. It is 
true that, generally speaking, our illumination levels are 
higher than theirs and our installations frequentiy cover 
moch larger areas. On the other hand, lighting done in a 
wholesale way is often lacking in the niceties and the com 
pleteness in every detail which is characteristic of European 
work iver one of the American delegates who attended 
the meetings at Zurich will tell you that they found mueh 
that was worthwhile 

You may he interested in a few of the high spots. In 
the street lighting fleld, the Dutch had a paper which gave 
the results of studies as to the comparative discomfort glare 
from street lamps of different spectral qualities. This, you 
will agree, is something that it would be dificult to deter 
mine with aceuraey out of doora at night. It is likewise not 


enay to dt ieate outdoor night conditions in a laboratory 


The ingenious method by which this sae accomplished 


excited the admiration of the delegates 


There was a lively discussion on all phases of street 
lighting on the continent the primary interest is in fluo 
reseent The city of Munich alone has over ten thousand 
such luminaires, probably more than are in use in all 
America They were predominantly twolamp equipments 


and were frequently placed over the eenter of the roadway 


and sometimes parallel to the direetion of the street to 


minimize giare It was stated that in Germany, fluorescent 
etreetlighting installations iithough higher in first cost, 
would pay back the difference within three years 


aimee the introduetion of fluorescent lighting the 
French have banned ite use in schools on the ground that it 
might be harmful to children’s eyes. At Zurich, however, the 
French delegation announ ed that the ban had been lifted 
It's my own opinion that discussions at our International 
Conference had considerable to do with their change in 

The question of fading of art museum exhibits when 
shown under fluorescent light i# a subject frequently dis 
cussed At Zurich, several countries reported authoritatively 
that more damage is done by daylight than by fluorescent 
lamps 


Lighting equipment for use in hazardous or corrosive situ 


ations commands more attention abroad than in the U. 8 
There « n exeellent presentation on this subject and the 
same wae true of mine lighting. In France, xenon is used as 
a filling wae for the bulbs in miner's cap lampe 

You all know that there has been a great difference of 
opinion between the I S. and Europe as to what constitutes 
the beet pattern for automobile headlights The Codes were 
ao at srianee that Americans taking their ears to tour the 
Continent have sometimes been required to install new head 
lights at their port of entry, and at a coat of as much aa 
$50.00. Considerable progress has been made toward coordi 
mating the different viewpoints There is already evidenced 


a greater tolerance of the other country's equipment 
uly 


The Commission has devoted much time and effort to the 


standard tion of the lighting of international airports and 
of identification lights on airplanes and, just now, similar 
lights for helmopters 


A paper on eetroluminescence brought out that it would 


take several square yards of such luminous surfaces to pro 
vide the same illumination as furnished by our forty-watt 
fluorescent lamp. It was stated that the possibility of this 
source becoming a general illuminant was extremely limited 
for some years to come 

If you are interested in a more comprehensive summary of 
the papers and reports at Zurich, I would refer you to the 
September number of the British IES publication “Lamps 
and Lighting” which should be just off the press. I have 
heen quoting quite a bit to you from a galley proof of this 
number which the editor kindly sent me for this purpose, at 
my request. The official proceedings of the conference, run 
ning to more than twelve hundred pages, should be available 
in about six months. 

And now, finally, just what is the organization of the 
International Commission on Illumination. Its official title 
in French is Commission Internationale de |'Eclairage and 
from that comes the more frequently used abbreviation CIE, 
The Commission is entirely independent of any country or 
government. It has grown out of the interest of individuals 
of various countries who have felt ever since its origin some 
fifty years ago that an interchange of information on light 
ing is a useful thing. The CIE works through National 
Committees in the various countries and they, rather than 
individuals, comprise its membership. The President of our 
U. 8. National Committee is Mr. Brainard and our Secretary 
is Mr. Barbrow. Accordingly, they are members of the CIE 
Executive Committee which might be likened to our IES 
Council. Between meetings it is finally responsible for the 
affairs of the Commission. 

In the IES, all matters of policy and all technical reports 
are passed upon by the Council. The CIE operates a bit 
differently. I have made reference to the plenary sessions 
of the CTE. Except for voting, they are something like a 
New England town meeting where everyone is free to attend 
and express his views. All important recommendations are 
discussed and passed upon at these sessions and the officers 
of the Commission are elected there. The vote is by National 
Committees and each committee has just one vote whether it 
is represented by one delegate or one hundred. However, 
Executive Committee suggestions are generally followed 

The CIE, of course, has no mandatory powers but its 
recommendations carry much weight with bodies that do, 
and it maintains close liaison with other international 
groups, including various sub-divisions of the United Na 
tions 

For the past seven years, the headquarters of the CLE 
has been in the USA operating under the direction of Carl 
4. Atherton, the Secretary whom many of you know I 
would be quite remiss if I failed to tell you what is acknowl 
edged in all quarters, namely, that our growth and progress 
during these seven years have, in large measure, been due to 
Mr. Atherton’s efforte and skillful management 

At Zurich, it was decided, and very properly so I think, 
that the headquarters should now be returned to Europe. 
Dr. Walsh, for many years associated with the British 
National Laboratory, is our new President Professor Le 
Grand, of Paris, is Seeretary, and Mr. Chappat, well known 
to many Americans, is his co-worker He, of course, is also 
located in Paris and the headquarters, of Central Bureau, as 
it is termed, will be there. Our Mr. Brainerd is now a Vice 
President 

The next International Conference will be held in Brussels 
four years hence, that is in 1959. Not only the meeting 
places and the meetings but also the entertainment will he 
found well worth while, as it was at Zurich and, previously, 
at Stockholm and Paris. I lam sure that many of you who 


were not at Zurich will want to plan on Brussels 
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Prudential’s Minneapolis Neadquarters 4 
| 
FUNCTIONALLY BEAUTIFUL in concept, in design 


and in LIGHTING vy GAREY 


= 
ef 
Ape 


If working can ever be considered a pleasure, it must be 
enjoyable for employees at Prudential’s new regional 
headquarters in Minneapolis. Everything . . . beginning 
with selection of a building site at the edge of a city 
park... everything has been thought of to make the 
employee's working day pleasant. Contributing much to 
employee comfort is high-level, low-brightness, 
shadow-free lighting . . . by Garey. 


The Prudential is Garcy Lighting throughout. Acres 

of offices are lighted by more than five thousand 
Garcy 4-foot troffers, equipped with low-brightness 
lenses. Many other manufacturers make troffers, but 
few are equipped to handle complete lighting contracts 
for a building of the Prudential’s size and scope 


Investigate Garcy fixtures engineered for highest 
efficiency . . . precisely manufactured for fast installation 


in any kind of ceiling designed for quick, easy 
cleaning and relamping 


GAREY Quality by Design 


Garden City Plating & Mfg. Co., 1760 N. Ashland Ave., Chicago 22, Ill. / in Canada: Garcy Co. of Canada, Ltd, 191 Niagara St., Toronto 
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“Die Lux” . 


applies” aeronautical and automotive casting te 
to the lighting industry for STRENGTH * DURABILITY * APPEARANCE 


Write for your copies of the following PRES- 
COLITE literature: No. 9 (Recessed and Sur- 
face Fixtures), No. EX-1 (Exit Lights), No. Li-1 
(Louver Lights), No. HD-1 (Swivel Lights), No. 
AE-3 (Drawings and Specs.) 


The fixtures illustrated above, and many more too, employ “Dielux” die 
castings os on integrol part of the unit. 1. No. WB-24 Wall Unit. 2. No. 1313- 
6630 Recessed. 3. No. 500 Ring Fixture. 4. A-14 Swivel Unit. 5. No. 6585 Hos- 
pital Light. 6. No. &-54 Exit Light. 7. No. 750 Recessed. 8. No. 99 Eyeball Unit, 


PRESCOLITE Mtg. Corp., Main Office, 2229- 4th St. Berkeley 10, California + Factories: Berkeley, California + Neshaminy (Bucks County), Pennsylvania 
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Applications Session IL (Parallel) 
: We : Afternoon, September 14th 
January 31 Is Deadline ednesday Afternoon, Septem 
Session Chairman W right Curtis 
For 1956 Conference Paper Outlines Lighting of Canada Ltd., Toronto, Ont 
Dus O a Dean Toronto 
A deadline of January 31, 1956, has been set by the Papers Hydro Electric Syste Toronto, Ont 
Relative Visibility of Office Taske——W. 8 
Committee for outlines of proposed papers for the 1956 National ' rand H. M. Schmie General Electric 
rechnical Conference. Outlines of proposed papers, in triplicate, sah Geet tee 
should be mailed to tion Lighting George J. Taylor and R. D 
Day Brits ting in New 
H. F. Davidson York. N. ¥. and St. Louls, Mo 
Fluore ent Luminaire for He icerated Areas 
. 
Chairman, I.E.S. Papers Committee r. Summers, Westinghouse Electric Corp., 
¢/o Hydro-Electrie Power Commission of Ontario Mercury end Filament Lickting Can Be Com 
620 University Avenue rtable Too— E. A. Linsday, Q. D. Dobras 
and R Phillip Electric Co 
‘ ' 
Toronto 2, Ontario, Canada Cleveland, Ohio 
Architectural Session 
Thursday Morning, September 15th 
Continued from page 20A) Northeastern Randall i Rice Lighting Session Chairman K M Zabel W esting 
Small Private Airport Flectr Bloomfield, N. J 
A Study f Lamp Mortality and Lumen De Pacifi No:thwest w j Lind Offies 4 tecture and Our Neglected Senses Erie 
preciation of Me iry Lamp a Guide to Lighting Jol Paw! Americar Inetitute of Architects 
Lamp Replacement Progratr WwW. 8. Till Southern: G C. Schroeder Crippled \\ ington, 1, ¢ 
und M. Ff Haskins, Jr Westinghouse Children's ita \ Orleat Inter r Pla It Aeatheti 
trie Corp Bloomfield. N. J Sout Pacifi ‘ hes — rip Walt ‘ Granville Con 
Show Winde General Lighting Design Data Lighting a Ball Point Pen Fact tainer Corp. of America, Chicago, I 
for PAR and R Lamps N. Clark, Gen Soutl ters A. and \ t! ‘ Haskell 
eral Elect: Co., Cleveland, Covinnt J Archit New York 
Signboard Lighting Economics W. H. John Galleries N. 3 
son, Westinghouse Electric Corp., Cleveland Great Harold Fisher Lightin sion of Above Paper 
Ohio Westminster Pres terian Churel 
Daylighting Session (Parallel) 
Research Session (Parallel : > 
h ( ) Light Sources Session Il (Parallel) Phursday Afternoon, September 15th 
Tuesday Afternoon, September 13th Wednesday Afternoon, September Lith Session Chairman Robert A. Miller, Pitts 
Session Chairman L. BE. Barbrow, National Session Chairman R. P. Teele. Nation 
Bureau of Standards, Washington C reau of Standards, Washington, I). ¢ 
. a ashington ~ snia Eleetri luct In ich 
Discussion Organizer Willard Allphin, Syl Discussion Organizer E. F. Lowr sania M 
> 
vania Electric Products Inc Balen Mase Electric Products In Salem, Ma Dayle ing Design with Overhangs ! W 
Investigation of the Relation of Changes in Effect of Operating Variables n Mercur Grime San there Methodist University 
Pupil Size to Visual Discomfort Jack M Lamp Performance B. Noel and Dalles tones 
Fugate and Glenn A. Fry, School of Optom Martt, General Electric Co., Cleveland, Ohi Ford Glass Co.. Toledo, Obie ! W. Con 
etry. Ohio State University, Columbus, Ohio Development and Application of Quart Infra aues Detroit Steel Product Ca Detroit 
Footeandies for the Forgotten Man Sylves red Lampe—Morgan Christensen and A. G Mich 
ter K. Guth and Arthur A. Eastman, Gen Foote. General Electric Co.. Cleveland, Oh v Lie Louver Wall Pane for (Classroom 
eral Electric Co., Cleveland, Ohio Some Methods for the Improvement the Davlighting i} M Linfortt Kohm and 
Comfort in Lighting A Report on Discussions Strength of Miniature Lamp Filament J Haas (« Philadelphia, Pa 
at the Zurich Meeting Svyivester K Martin, Westinghouse Electric Corp Blow 
Giath, General Electric Co., Cleveland, Obie field. N. J (Continued 2T7A) 
Lighting Progress — A Demonstration 
Report 
Tuesday Evening, September 13th 
Chairnan E. W. Beggs, Westinghouse Elec 
tri Corp 
Ir lighting there's siwave something new — 
hether it's a fixture, a light source, a tech 
nique or an tdea that can be «fF ployed in 
the infinite variety of application through 
which lighting erves the pul Thies dra 
preeentation outlines the progress dur 
ne 1054 it home and abroad as assembled 
and reported t nationa ommittee on 


Lighting Progre 


My Most Interesting Lighting Job 
Contest 


Wednesday Morning, September 13th 


Chairman Lee 1 Tayler Detroit Edison 
Compan 

Judges: C. Cre h. Duncan M. Jones, R. 
Hartenstein, Prof John ©}; Krachenbuehl 


Dr. } F. Lowry 


ilternate Judges Joseph & ichert, Joe 
Thomas 

Timer: BR urd M. Smart 

nal Winners 


Canadian: H. R, Nellis, “Church Lighting.’ 
Fast Centra H. M. White Lighting Bal 


timere Memorial Stad 
Inter Mountair David M. Demaree Light 

ng Holbrook High School Gymnasium Rov Palmer, Willard Brown and Karl Staley study the display of architectural 
Midwesterr R. L. Garber J ealing Hid 


Chas students’ entries in the joint AIA-IES-SID competition. 
den beauty in ure? 
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WAKEFIELD GEOMETRICS 


Modern Savings and Loan Building 


Beautifully Lighted by Wakefield Beta Units 


Here is an interesting pattern of Wakefield Beta units which illustrates the variety of 
design possibilities open to the illuminating engineer who specifies Wakefield 
Geometrics. In this smart modern interior three different Beta sizes were used 
I’x4’, 2'x4’ and 4’x4’ 


2’x2".) 


to give a maintained level of 55 footcandles. (There is still 
another size 


Beta is a recessed unit with a Rigid-Arch Plexiglas diffuser. The diffuser, which 


distributes the light evenly, with little or no direct or reflected glare, has a matte 
surface which will not mirror lights from the window when the lamps are turned off 
(The Wakefield Omega is a companion unit for on-surface mounting, in the same 


four sizes.) 


Write for a catalog on the Beta and the Omega 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 


WAKEFIELD LIGHTING LIMITED 


LONDON, ONTARIO 


ZOA 


i 


ILLUMINATING 


Deart be 
» Building, Dear- 


Another 
Installation 


leral Savings 


Engineers, 


ntractor: Paas 
pany, Detroit, 


ENGINEERING 
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a 
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_ 
Job Engineerd by William J 
Sande Electrical Engi- é 
neer, Bennett and Straight, 
Detroit 
Michigan 
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lbaviight Measurements in Six ‘Ne England 
Schoole—Willard Allphin, Sylvania Electrix 
Products, In Salem, Mass 

Manufactured Light Versus Daslight for 
hoolrooms Richard Hares fammel 
snd) «Green Architects st Pau Minn 
Lawrence F Johnson, Northern State Pow 


Minneapolis, Minn 


Street Lighting Session (Parallel) 


Thursday Afternoon, September 15th 


Session Chairman A. Toenjes. (General 


Electric Co., Cleveland, Ohio 


Diacussion Organizer tila Detroit 
Edison Detroit, Mich 
Report of Street, Tree and Utility Conference 
Warren H. Edman, Holophane Co. In 
Newark, © 
Luminaire Light Distributior Principles 
Charlies Rex, General Eleetrie Lynn 
Mass 
Operation of Mercury Vapor Lamps on Series 
Street Lighting Circuits ‘ t Scholz, M 
Keck i Oglesher Westinghouse 
Eleetrie Cort Cleveland, Ohio 
Effect of Street Lighting on the Nicht Traff 
Accident Rate Frank D. Wyatt and 
Lovano, Chicago Park District, ¢ io, Il 
Sequel to the Conference. Back home in their Thousand Island Cottage near 
Closing Session Brockville, Que., Mr. and Mrs. Jones plant the trees given to them by hirk 
Chairman C. M. Laupp, Wisconsin Electric Reid. Presidential timber. 


Power Co 
Report of Committee on Resolutions 
Ohairman \ H Manwaring Philadel 
phia Electric & Co Philadelphia 
Pa 


“Working with Light’ — Program ; 
For Industrial Arts Students 


\ program of supplementary educa 
tional materials, especially designed for 
use in Industrial Arts and Voentional 
Edueation classes, has been prep red by 
the Commercial and Industrial Lighting 
Education Committee of the Better Light 
better Sight Bureau. The National Edu 


ation Asociation, the American Arts 
Association, the American Voentional 
Association, the National Association of 
Secondary Sehool Principals and the 
National Society for the Prevention of 
Blindness cooperated in the preparation 
of the material 


4 The edueational program is built 


round the integration of instruetion on 


good lighting into the projects and 


n members, for Boston 


Welcoming «miles already, from New England Secti 


problems of the Industrial Arts own 
in 


program Twelve project leaflets pre 
sent lamp and fixture constructions which 
provide shop experience such as how to 


make table lamps in wood, metal and 


eeramic: floor lamps; driveway and gar 
den units valance, cove ind cornice 
ghting Gxtures; and lamp shades of 1.E.S. National Technical Conferences 
proper design Dimensional drawings 
ind instructions give step by step proce 1056 Sept nber 17-21 Hlotel Statler. Boston, Massachusetts 
dure 
A 112 page Lighting rd bn fo O57 4 } 
Lighting Handbok r In 1957 September 9.133 ] il more Llotel \tlanta. Georgia 
clustrial Arts Classes covers Lighting 
‘ ig Control cienece gh 
ind Light Control; the Seience of Light 1958 — August 17-22 — Royal York Hotel, Toronto, Ontario 
md Sight Light Sources, Incandescent 
ind wleetrie Discharge; Fixtures; Light 1959 September 7-11 San Francisco. California 
ing Design Demonstrations that Illus : 
Cont 2RA 
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trate Basie Principles and Construs 
tion of Lighting Demonstration Equi; 
ment 

()ther material in the complete pro 
gram * a Reference Folder, a 4-page 
leaflet for im with the project sheets 
which contains a summary of thé impor 
tant principles of lamp, fixture and lamy 


shack design 
Projeet Bheets and Reference Folder 


First Council Meeting of New |.E.S. Year 
Convenes in New York City  jivisions: 


The ne ear of LES was 
oMeially launched Oetoher 12 Counei 


held ite first meeting of the 1055.195¢ 


tration at the Hotel la xington 
New York Cit The newly inaugurated 
President, R. F. Hartenstein presided 
the following members of Couneil at 
tended: Past Presidenta A. H. Manwar 
mg and Duncan M. Jones: Vice Presi 


lentes M N Waterman and Kirk M 


Heid; General Secretary George J. Tay 


Treasurer J. 8. Sehuehert Direetors 
Chassnaing, G. F. Dean. C. C 
Shotwell, W. A. Stannard, Twiehell 
Regional View Presidents James R 
Chambers \\ im Lowell proxy for 


John G. Felton, J. Dixon Mitehell, Gene 


Ras for Hinir Plowman \ 


joseph Thomas, Nelson 
Warner and W. J. Ryrne proxy for J. D 
Whitnell Executive Neeretary \ 
ts Technical Direetor ¢ 
Crouch; Editor Ruby Redford: Advwertia 


ing and Promotion Manager C. FB. Ellia: 

KE. M, Strong, Charles Laupp, Fred Guth, 

Swen Brunn, and James Forbes 
SUMMARY OF ACTION 


The firet Couneil eustomarily has a 


rowded genida this meeting ‘ae no 
reeption The « rall budget for the 
year, presented byw the Finance Commit 
tee Warren Booth. Chairman was dis 
cussed and approved Committee person 
nel for beth Stan ling Committees and 
Technical Committees for the coming 
year waa appointed Complets ata of 
all committees with scope and personnel 
will pul heal tl iss 
of num! f eon ttee chairmer 
pow pr ntead to ne plans for 
man of t Membershiy Committe 

W \ tannard 1 of tl Sustaining 
Moemberal Fred bk. Guth 

hot! f whom have vorked up planned 
progr ne fur on 


at five cents each, and the Lighting Mombership was made by the General 
Handbook, at one dollar each, are avail Secretary. Further discussion of Council 
ible from the Better Light Better Sight will be given this proposal following ad 
Bureau, 420 Lexington Ave., New York ditional study by the Finance Committee. 


For the teacher of the industrial arts SUSTAINING MEMBERSHIP 


elas the N FLA Manual, “Teaching Fred E. Guth outlined a well planne l 
sbout Light and Sight,” is available from full seale campaign for this activity 
the National Education Association, 1201 Some of their plans, aiming at a finan 


Sixteenth St N. W., Washington 6, cial goal of #45,000 included wider par 


D.C, Priee upon request to NEA. ticipation of all members, letters to all 
Section and Chapter Chairmen, and a 
regular news column in IE, each issue. 
The value of TES to the industry gener 
ally will be further pointed up in a pro 
gram of adver..ements in the magazine 


Mr. Guth’s program is divided into six 


Power and Light Compar 
tin h.quipment ifactur 
Mem Lighting wipment Mar 
Lamp Manufacturers 


In addition to announcing plans for Residential | hting Equipment Manufacturers 
next ear, Mr, Stannard presented for Lighting Equipment Distributors 
Council approval 35 Members, and re Related Manufacturers 


ported his committee's election of 145 Separate chairmen have been appointed 


Associate Member and 38 Students to head up programa for each of these 


Current membership statistics were shown six groups, and future published lists of 
is follows the Sustaining Members, will be pre 
nted under the six categories 
September 30 October 13, un 

1955 1955 Mr. Guth submitted a motion that it 
#178 Membership be Council's current intention that any 

' Members Emeritus se increases from this program (increased 

“au Fellows au 

dues from present members, and dues 

aa? Associate Members OR from new members) be applied as fol 
168 Student Members oo lows a) That the Sustaining member 
hew or making an imerens may sper) 
fy how he wishes such funds to be allo 

\ report on the study reeently made cated whether to Research or to other 

Up Paul Hildebrand on a proposed Life Continued on page S1A 


INSTALLATION of Officers of the Georgia Section, LE.S. took place at their 

September 19 meeting, at the Red Fez Club, Atlanta. Left to right: Saylors 

Andre, S. VM. Pearson, Wesley Johnson, retiring Chairman Paul Harrison, Tom 

Haslam, incoming Chairman Judd Lough, Johnnie Sweatte, O. V. Scott and 
Perry G. Sessome. 
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This WF Series Unit is available with 2 or 


. os 4 lamps — rapid start only. Send for complete 
details, ask for WF Catalog Sheet. 


EASTERN FIXTURE COMPANY 
- 170 VERNON STREET, BOSTON 20, MASS. 
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TROFFER appEARANCE 

TROFFER LIGHTING pATTERNS 
TROFFER EXPENSE 


NOW.. 


this much “golden white” light from 
a single 400-watt mercury-vapor lamp 


Here's rae Lame that opens new 
vistas in lighting... SYLVANIA’S new, 
color-improved mercury-vapor lamp, 
type 

With this new lamp, you get more 
“golden white” light without the 
color distortions you expect from a 
. 18,000 lumens 
. ina lamp 


that lasts over two years in normal 


clear mercury lamp 
of “golden white” light . . 


SYLVANIA J-H1 mercury-vapor lamp 


industrial use. That's more than twice 
the output of an incandescent lamp of 
equivalent wattage. 

Relight with Sylvania J-H1 color- 
improved mercury-vapor lamps from 
your Sylvania supplier today. 


FOR THE FULL STORY 
on Sylvania mercury-vapor lamps, write 
for the free booklet “More Light for 
Less Money.” 


Dept. 5L-3511, 


SYLVANIA ELectric Propucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada, University Tower Building, 
St. Catherine Street, Montreal, P. Q. 


LIGHTING RADIO ELECTRONICS 
yy TELEVISION - ATOMIC ENERGY 


keep your eveon SYLVY ANIA 


...fastest growing name in sight 


MOA 
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LIGHTING CALENDAR 


January 23-26,1956 National Rural Electric 
rative Anne 


St. Lou Missouri 


Society Events 


April 5-7, 1956 Southern Keg ‘ 


ener Kirmingha Ala 


January 30- February 3, 1956 \inerican 
1956 Sout tert Regiona t te f Elect i] Engineer Winter Gen 


Hilton Hotel, Fort Worth, Texa ‘ Meeting, Hotel Statler, New York, N. ¥ 


April 8-10, 


April 12-13, 1956 South Pacific Coast Re February 26-29, 1956 National Electrie 
gional Conference, San Frat Calif Sign Ane atior \nnual Convention, Jefferson 
l, St ouls, Mo 


April 19-21, 1956 Pacif Nor t Re 


gional Conference, Davenport Hotel, Spokanc Pebruary 23-24, 1956—12th Annual National 
“ \dequate Wiring Conference, LaSalle Hotel, 


April 26-28, 1956 [Inter Mountain Ke gional 


Section, September 14, at Cafe Ma- #. Hotel, Chieago, 
eT av miore err 
cayo in Phoenix. Ray Jona right hie 
tiri Chai June 4-7, 1956 Kdison Electric Inatitu 
retiring ———-ew says ake aol Bg May 10-11, 1956 Midwestern Ree Cas ith Annual Cor tion, Atlantic City, N. J 
Bevan Jones, Chairman for 1955-56. ference, Severin Hote ndiana , 
Week of June 10, 1956 ‘ational Associa 
May 17-18, 1956 « lian Reg Cor tie Electrical Distributors (4ath Annual 
‘ entior \ Chelsea Hote At 


ere itenu ‘ Yu 


May 24-25, 1956 East Central RK nal 


page 284 Conference. Shore m Hote Wa nut ¢ June 25-29, 1956 Americar Inetitute§ of 
trical Engineer mer & I f Gen 
ring Moriet stiona echt Confers 
specification, approximately two-thirds of Hotel Statler, Boston, Ma June 27-July 5, 1956 nternations ectro 
I ' Committee, Manich area of ern 


such new or increased funds will be allo 


eated to Research, and one-third to other Industry Events 


National Society services October 1-5, 1956—Awmerican Inetitute of 
November 13-18, 1955 American Society of ectrical Kagineers (Fah Genet eating 
Mr. Guth, Chairman of the Sustaining Mechanical Engineers’ Diamond Jubile 4 on tte Chirag il 
Membership Committee eco ends the nual Meeting, Congress, Conrad, Hilton and 
_ recommended Senin Chica October 2-4, 1956— Canadian Electrical Manu 
election of seven new Sustaiming Mem factureres Asse ition 12th An ' leeting 
bers. These are November 14-18, 1955 — National Electrical n Brock Hotel, Niagara Falls, Outarlo 
Manufacturer Association Annual Meeting fanada 
Traymore Hotel, Atlantic City, N. J 
Great orthert Mfg. Cory October 22-24, 1956 Americar ndard 
= 16 N. Wood St November 14-18, 1955 Chicago Exposition \esoctatior sth Annual Meeting (Tr njun 
Power and Mechanical Engineer ASME thon with Seventh ‘ational Conference on 
Official Representative: J. Epstein Chicago Coliseum, Chicago. ITI! Standard Hotel Roosevelt, New Yor) y 


Ideal 


November 28- December 1, 1955 Ninth October 22-26, 1956 
100 ark Ave Air Conditioning & Refrigeration Exposition 440 tional Safety Congre & Expos 


Auditoriu Atlantic City tion, 


January 23-26, 1956 —-I’lant Maintenance & November 12-16, 1956 National Plectrival 
Engineering Show, Convention Hall, Philadel Manufacturers Association (Annual Meeting) 
\ fermak Road 

phia, Pa Ira ore Hotel, Atlantic City, N. J 


tendanes 


Anni 


elkner (onferencs in Boston Confirmationa ‘ 


re made o im me e Task Committes ad Snetat 


4 St for the Anniversar headed by R. G the 


as Chairman 


irther connection ith the Golden , 


ed to dé velop i suitable sen 


on Ke esentat onias 
Subject to ts approva 


1550 CONFERENCE 


Counei ipproved a recommendation taining ers 


from the National Technical Conference ov ind eould } ueed on the letter 


Committers J.C. Forbes, Chairman) that head of Seetions and Chapter 


19590 Conference be held in San Putting or nother hat,” as Chairman 


the 


Francisco Dates for the meeting were of the ¢ Defense Committe Mr grams 


also approved September 7 to 11, 1959 Forbes presented for ( ippro a fo ; 4 
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nfer 
\ =. , Cor 
. 
(ficial Representative: Chas. Meyerson 
Portland Fleetr & Plumbing 
~ \ ‘ Ave 
Portland Oregon Mr. Forbes so reported on ati”: the joint ¢ il Defense and TES report 
On ul Representative Ned Higgins it Cleveland ind noted that special Ile noted that this wa to ? pu ished 
Pvle Nation celebrations for the Societ « 50th the Defens Authorit is 
i N. Kostner 
ersar were inder way for the guide te ¢ i] Defense mad ore 
Official Representative: A. G. V permission for the use 
Tr fer 
| Representative: Julius Resnik 
Wiedah! } tr Co 
nniverss tl t 
4246.45 Milwaukee Ave Anni ” A meeting of tl roup | heen held 
} } ere reported 1, (hair 
Mr. Slauer, such seal would be permitted I 
mat ‘ ted enw | that the Re 
‘ \ ere standing | ‘ ill 
Anmiversary eolenrations. At 
eer meeting they had ) Mudied leeal 
nee lewd i wre 
d team work ly with 
‘ 


Continued from page 


the publieations of the Society, led 
by J. 8. Sehuchert 

A request for departure from specified 
meeting pr ties vase approved for the 
lo Meetior group requested ap 
pr three half day conferences per 
ear, instead of the eight monthly meet 
ing ! n by the By La 

Rey \ P's present reported indi 
vidu their reapect constituents 
Al neli tel that thes er ittending 
it lenet one meeting in each of their Bee 


tions and Chapters with elom coopera 


ogramea 


(HAPTER 


Kirk Reid presented a petition from a 
embers in Amarillo lexna, 
for Chapter Charter Wit ill qualifier 
tion ipproval van macs for a 
Chanter there to be known as the Pan 


PROUNICAL PROGRAM 

1} nnual meeting of the Technical 
Committ: Forum waa announced, This 
important gathering of all chairmen of 
technicn committees will be held this 
year November 14.15 in Columbus, Ohio 
Theme of their program will be “Appli 
cation of Researches on Quality.” ¢ 
Crouch Technical Direetor, reported in 


detail on the activities of each of the 


tevhnical 


Presented for 


committees 


letter ballot of Couneil 


were the following committee reports 
Lighting for Commercial Kitcher presented 
by the Inetituti al Ligt ( ommittec 
Guide for Fleets Measurement of 
Mer " nd 
1} ‘ le for Light I formance Teating 
lame report ff the Test 
re ‘ " tlee 


ST. LOLIS SECTION meeting of Septembe 
In phote at left, L to r.: 


new officers were inetal ed, 


Favorable letter ballot of four reports 


previously submitted to Couneil, were re 

ported Approved for publieation as 

LES. committee reports were the fol 

lowing 

Lighting and Air Conditioning. submitted by 
the [ES ASHV} Joint Co ittes 

Lightis Outdoor | tion f Central Sta 

n nitted t Industrial 

Lightir Con tee 

Current Lighting for Color Tele 
shor submitted bw the Tele 
vision Con ttee on Lighting for Produ: 
tion 

Revi n f 194 Keeammended VDractice of 
OM I htin sbmitted ‘vw the Office 
Lighting Ce ttee 


J. Dixon Mitchell, Re gional Vice Pres 


ident of the Southern Region presented 
i formal invitation from the Alabama 
Chapter to hold the April meeting of 


(oun in Birmingham Alabama the 
da prior to the Southern Regional Con 
ference there, scheduled April 5 and 6 
(oun ipproved seheduling their meet 
ing in Birmingham April 4 


Light-Sight Panels Presented 
By Georgia Groups 


A series of Light Sight Panels, with 


emphasis on sehool lighting, were jointly 


planne dand presented during the first 
half of this year by the Georgia Section 
of TES, the freorgia Optometric Associa 
tion and the Georgia Chapter of the 


American Institute of Architects. Plans 


are being made to continue the series 


throughout the state during the re 
mainder of this year and in 1056 
rhe programs have been presented in 


six achoolsa in various sections of the 


state and on a radio broadeast Local 


Parent Teacher \ssociations sponsored 


22, at which 


the series and the Superintendent of 


Schools or his representative in each 


locality served as moderator The panel 


consisted of a each from 


IES, AIA 


Attendance 


representative 
and GOA, 

300 for the 
six pane! sessions, and the broadcast was 
made over Station WEAS. An outline of 


introductory re 


totaled over 


the program includes 


marks by the moderator and presenta 
tion of the panelists, who cover the topie 
as follows 

School Design AIA representative 

School Lighting IRS representative 

School Vision GOA representative 

A question and answer period and 


summary completes each session. 


Office Lighting Clinic 
Opens New Series 
The first of the 105 


sored by the 
and the 


1956 elinies, spon 
Lighting Institute 


IES in 


Chicago 
Chicago Section of 
with other interested 


Office 


meeting was held on October 20, 


operation groups, 
full-day 
with the 


Chi 


was on Lighting The 


tuilding Managers Association of 


cago as co sponsor 
T he 


interior 


architects, 
office 


program, planned for 


decorators, building and 


managers, electrical contractors 
began with inspection 
Institute head 
quarters and a weleome by Carl W. Zer 
sen, Managing Director of the Institute 


Milton H Viee President of 


lighting engineers 


of the Chieago Lighting 


And: reson, 


the Office Management Association, and 
Manag: r of Office Service and Equip 
ment with W. A. Alexander and Co., 


Continued on page 


R. J. Welch; and Dick Cohen. Another highlight of the 


was the presentation (photo at right) by Brooks 


Zurheide; Dad'ley Chassaing, right, to C. Carter Lewis, left, of an engraved 


retiring Chairman 


Sanford, 
Brooks Chassaing; in- 
Jr.: Fred Gath; 


harles 


Carter Lewis: 


guest speaker; C, 


pen and pencil set, in recognition of his election to 


coming Chairman EF. W. Stohlmann, Fellow grade in LE.S. 
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~ Pitoresc 


ent Fixtures of California 


the symbol UM Cait of progress 


LIGHT OF THE WEST 


FLUORESCENT 
LIGHTING 


Write for Catalog B-115 


FLUORESCENT FIXTURES OF CALIFORNIA 


Main Office and Plant: 352 Shaw Road + South San Francisco 
Branch Plants: 239 West 31st Street + Los Angeles 7 
1318 S. W. First Avenue + Portland 1 


me THREE PLANTS TO SERVE THE WEST 
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AVERAGE BALLAST LIFE 
WITH G.E. DESIGN STANDARD 


AVERAGE BALLAST LIFE 
WITH DESIGN TO 
INDUSTRY STANDARDS 


TEMPERATURE RISE 


BECAUSE G-E BALLASTS ARE engineered to operate 10%, cooler than installation. With this chart, Flora shows you the extra bollast life 
industry stendards, they effer 50% longer life in your fluorescent you get when you specify General Electric's cooler operating ballests. 


Flora* shows you why ... 


General Electric Ballasts Last 50% Longer, 
Help You Save Lighting Dollars 


Every G-E ballast is designed to oper- builds ballasts that operate cooler! sure you get the best . . . specify General 
ate 10%, cooler than industry stand Cooler operating temperatures com Electric longer-life ballasts. 
ards; the chart above shows that this bined with the use of unusually strong 


A G-E ballast tag or sticker on your 
fixture is proof that it’s equipped with 
a superior ballast; G-E ballasts in your 


means 50% longer ballast life! To you, insulating materials results in years of 
this means longer life for your fluo added ballast life 
rescent installations and a real saving 


in lighting dollars These special G-E techniques con- installation mean better, more efficient 

By carefully filling each ballast with tribute toward Saas apereteng tem lighting, more economical operation. 
a special heat-conducting compound, peratures, resulting in 50% longer For further information on G-E ballasts, 
and by using larger wire size in the coil ballast life. write Section 401-10, General Electric 
windings than would be required Next time you specify equipment for Company, Schenectady 5, New York. F 
simply to meet industry standards, G.E. a fluorescent lighting installation, make *Miss Fluorescent Bollast, G.E.'s Ballast Mascot 


Copyright 1955, General Electric Compony 
Five more reasons why 
GENERAL ELECTRIC IS YOUR BEST BALLAST VALUE 
@ EXCLUSIVE SOUND RATING SYSTEM 
@ SUPERIOR QUALITY CONTROL 
@ PRECISE LAMP-MATCHED DESIGN 
@ PROVED PRODUCT LEADERSHIP 
@ COMPLETE CUSTOMER SERVICES 


Progress /s Our Most Important Product 
ELECTRIC 


rise helps ossure 50%, longer ballast life. 


GE. gives you 50% more ballast life by designing 10% cooler than industry standards nel 
f 
/ 


(Continued from page IZA) 


Chicago, was Chairman of the morning 


Session 


Seeing Problems in Offices ( haracteristics 
of visual tasks external factors whiel 
affect the ability to Ken Avery 

General Electric Co 

Environmental Influences in Offices I he 
logical aspects of olor effects of ight on 
color brightness ratios of surround and 
equipment Gerge Harles, Common wealt! 
Edison Co 

Lighting Requirements in Offices \ ia 
efficiency as related to visual comfort \ 
S. Fisher, Jr Gieneral Electric 

Light Sources for Office Lighting In ande 
cent and fluores ent lamp I Innis, 
Sylvania bleetri Produ lr 

Lighting Systems for Office Factors influ 
encing their selection (ieorge Gilleard 
Curt Lighting, In 


session wae 


The afternoon 


chairmanship of James R. Sterling, Se« 


retary of the Building Managers Asso 

ciation of Chicago 

Lighting for Health and Safety Air Pari 
fication corridor and = stairwel afety 


Commonwealth Edison (+ 


Ralph R. Lusk 
ng Pace witl 
Coordination between architect and 
specialist Charles Wiley, Skidmore 


& Merritt, Architects and 


Modern Building Design 
hehting 
()wings 


Engineer 


Tour Via Slides of Some Modern Offices 
Discussion on each inetallatior W ‘ 
Meacher Publie Servire Co Division « 
Commonwealth Edison Co 

Economics of Soap and Water Maintenance 
methods fo maximu benefits Carl d 
Jensen Westinghouse FEleeri Corp Lamp 
Division 

Quiz Panel and Summary Audience doing 


the quizzin Waiter H. Sobe Sobel and 


Steir Architects and Engineers 


Richard M 


Sylvania 


Smart, Regional Sales En 
Eleetric Products, In 
Offices Plan 


gineer 
was Chairman of the Clini 


ning Committe: 


SECTION CHARTER is presented to the Northwestern Ohio Section by Viece- 


Creat 
Chairman 


President of the 


Sangster; Section Arthur 


Robert M. Taylor, Creston H. Doner and Hayden EF. Carney. 


Lakes Region, 
Hammerstrom; 


Left to right are: V-P 
Past-Chairmen 


Al Sangster. 
and 
Presentation was 


made at the September 29 meeting. 


San Diego Chapter Initiates 
C. M. Thompson Award 


At its final meeting of last fisen!l year 
the San Diego Chapter of LES. an 
formation of the CC. M 
Annual Award 


stimulate tivity for the 


nounced the 


Thompson llonorary 


presented to 


mivancement of the Chapter 


First recipient vas naturally, the 


Charter Chairman ¢ M. Thompson who 


received a seroll citing him for his eon 


tributions in the formation of the Chap 


Region 
Southern 


Southwestern 


South Pacifie Coast 


Pacific Northwest 


Inter-Mountain 


Great Lakes 


Midwestern 


Kast Central 


1956 Regional Conferences 


Place 
Birmingham, 
Fort Worth, Texas 
Hilton Hotel 
San Francisco, California 
Spokane, Washington 
Davenport Hotel 
Salt Lake City, 
Utah Hotel 
Toledo, Ohio 
Indianapolis, Indiana 
Severin Hotel 
Quebec, Quebec 
Chateau Frontenae 
Washington, D. ¢ 


Shorehan 


i Hotel 


Alabama 


Utah 


1955 


NOVEMBER 


TELECAS! 


Lighting News 


ter and ite efforts in furthering the 


objeetives of the Society 


The award is to be pres nted annually 


it tl October meeting, to the selected 


member of the Chapter Judges will be 


ippomt dd tw the Chapter Chairman 


Plant Maintenance Conference 
To Feature Fifty Sessions 


Fifty sessions on 26 aspects of factory 
upkeep highlight the seventh annual 
Plant Maintenanes ind Engineering 
Conferenes to be held in Philadelphia 
on January 23.26 The program will be 


irranged in three groupes 1 two gen 


eral eonferenecs eight concurrent 
sectional conferences ind teen 
oneurrent informal round = tattle for 
discussions of special probleme of 
the eight seetional conferences nel mix 
teen round tables will be repeated during 


i second evening 


All-Industry Planned Lighting 
Campaign Underway in Pittsburgh 


1056 All [nduste Training 
Program and Planned Lighting Contest 
in the Pittehurgh area got underway 
ear in October 

The Training Vrogram consists of tl 
Lighting Fundament Advance 


Lighting Desig Problema course and 
by 


IES and the 


the Wiring Design 


Section of 


the Pittsburgh 


Kleetris lu gue of Western Pennavl 

Vania 
The course on Lighting Fundamentals 
is " eries of eight weekly two hour 
Continued on} 


of Current Interest 


Ba 
> 
April 5-7 
April 8-10 
April 12-13 
April 19-21 
| April 26-28 
May 7-8 
May 10-11 
Canadian May 17 18 ee 
May 24-25 


Gimbels builds for the future 
with H ONE YLIT 


For beauty, for life-long economy of operation, and for sales —Gimbels ha 
if 


ce tnroug! it its new Cheltennan P} 1deipnia store 
ght of a HONEYLITE ceiling, merchandise moves faster because it 
> tnere more t HONEYLITE han meets the eye! Its th sand 

break uy nd effectively that a HONEYLITE ceiling | 


con 
of .46! This means a lumir eiling of uninterrupted beauty—a ce 


na Aatr 
eparate 


r redecorate, find out more about HONEYLITE, the UL approved, a 


36A 


HONEYLITE hown above actua ze) 


> 


1 HONEYLITE 
pane he ghting 
HONEYLITE ea! for 

‘ troffer diffusers and 


rece 4 


installed HONEYLITE 
the luxuriant, shadow-free 


ks better. 


of hexagonal, aluminum honey- 


iS 


ry) et 


a noise reduction coefficient 


ng that minimizes the need for 


ippearance. Before you build 


al ceiling th at 


PRODUCTS INC. 

‘ e 
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lighting unit: leaves sprinkler heads unblocked for immediate operation 4 
in of fire. Additiona Trormation upon request 
= 


(1) LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed .. . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 

- all who plan, install and manufacture light- 
ing systems and equipment. 


$4.00 per copy; $6.40 in lots of ten or more. Add 50c for 
shipment abroad, 1.2.8. Members are entitled to one copy 
of the Handbook at $5.50 unless previously ordered. 


1.E.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard recom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the LE.S. All have 
the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. 


recommendations. 


In general, the information contained in these 
Reeommended Lighting Practices covers completely 
the area shown in the title. Ineluded in the data 
are suggested types of lighting systems and lumi- 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other informa- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con- 
struction people and others. Each practice is fully 
illustrated with charts and photographs. 


(2) OFFICE LIGHTING 

Recommended Practice (1947) 50c 
(3) STORES & OTHER MERCHANDISING AREAS 

1.3.8. Recommended Practice (1948) 50c 
(4) SCHOOL LIGHTING 

American Standard Practice (1948) 
(5) LIBRARY LIGHTING 

1.3.8. Recommended Practice (1950) 
(6) DAYLIGHTING 

Recommended Practice (1950) 
(7) SPORTS LIGHTING 

L.E.S. Recommended Practice (1950) 
(8) INDUSTRIAL LIGHTING 

American Standard Practice (1952) 
(9) STREET AWD HIGHWAY LIGHTING 

American Standard Practice (1953) 
(10) SUPPLEMENTARY LIGHTING 

Recommended Practice (1953) 


(1l) RBESIDENCE LIGHTING 
Recommended Practice (1953) 


Quontity prices upon request. 


8 


COMMITTEE REPORTS ON LIGHTING 
IN INDUSTRY 


Lighting recommendations based on recent studies 
(research, surveys of current practice, and experi- 
mental installations) of the appropriate subcom- 
mittees of the L.E.S. Committee on Industrial Light 
ing. Completely illustrated, these reports contain 
detailed information on many lighting problems 
peculiar to the industry or operation involved as 
well as providing general data as to lighting sys- 
tems and luminaires; recommended quantity and 
quality of illumination; and analyses of specific 
seeing tasks. 


® 


PUBLICATIONS 


The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. They contain 
the latest available information about many aspects 
of the art and science of illumination, including 
details of application as well as the lighting tech- 
niques involved. Each publication listed here is 
supported by the full authority and approval of the 
Illuminating Engineering Society. 


LE.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Published prices cover only 
the cost of production and handling. Quantity prices 
vary and are lower than the single-copy prices 
shown in this listing. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


(Supersedes all lists prior to November 1955) 


(12) 


(13) 


(14) 
(15) 
(16) 
(17) 


(18) 


(19) 


LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS (1949) 


LIGHTING FOR MACHINING OF SMALL 
METAL PARTS (1949) 


LIGHTING FOR FLOUR MILLS (1949) 
LIGHTING FOR CANNERIES (1950) 
LIGMTING FOR BAKERIES (1950) 


LIGHTING OF CENTRAL STATION 
PROPERTIES (1951) 


LIGHTING FOR STEEL MILLS, 
PART I: OPEN HEARTH (1952) 


LIGHTING FOR FOUNDRIES (1952) 
Quantity prices upon request. 


OTHER 1.E.S. COMMITTEE REPORTS 


(20) 


TRANSPORTATION LIGHTING (1951) 250 
Interior lighting for buses, streetcars, rapid transit 


and railway trains 


PUBLICATIONS OFFICE 11-98 
[ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 
Date 
Bend me at the address below copies of LES. Publications in 


quantities as noted 


(13) (25) 
2) 14 (26) 
(3) (15 (27) 
(4) (16) (28) 
(5) (17) (29) 
(4 18) (30) 
(7) (19 (31) 
(8) (20 (32) 
(9) (21) (33) 
(10 (34) 
(11) 3 (35) 
(12) 4 (36) 


[) My cheek (m.o.) enclosed, C) Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 
facilitate handling and help us in our bookkeeping. Thank you. 


(Please print or type) 
Name 

Company 

Btreet 

City Zone State 


L.E.8. Section/Chapter 


(21) CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS (1951) $1.00 


(4 page report combines recommended residence 
ighting techniques with good decoration, written 
in layman’s language and completely illustrated 
Shows all types of lighting equipment, both in 
stalled and portable, recommended color combina 


tions, from Colonial to Modern interiors 
(28) FUNCTIONAL VISUAL ACTIVITIES In 

THE (1951) 
Provides much of the technical material supporting 
the combination of good decoration with lighting 
in 1) above. Extremely useful to lighting equip 
ment designers, engineers, and because of the 
numerous sketches and measurements, non technical 
people as well 


(23) CURRENT LIGHTING PRACTICE FOR 


TELEVISION FPRODUCTION (1951) 15¢ 
(94) PROGRESS IN TELEVISION STUDIO 
LIGHTING (1964) Addenda to (25) 10e 


Quentity prices upon request. 


LES. LIGHTING DATA SHEETS 


Each LES. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data. 
They are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 


lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 
rooms; churehes, auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas, 
streets and highways; and other special applica- 
tions. 

Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for lighting people, consulting engineers and 
architects; ideal for promotional distribution by 
manufacturers and light and power companies. 

L.E.S. Lighting Data Sheets are delivered through- 
out each year in groups of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subseription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each. Prices on minimum quantities of 
100 individual sheets upon request to this office. 


(25) CURRENT SERIES xx 
Orders for the current Series XX IL.E.S. Lighting 
Data Sheets are now being accepted. Renew your 
Data Sheet subscription now; or start your “idea” 
file of L.E.S. Lighting Data Sheets with this Series. 


EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 


(26) Series XVI, 24 sheets $1.25 
(27) Series XVII, 24 sheets $1.25 
(28) Series XVIII, 24 sheets $1.25 
(29) Series XIX, 24 sheets $1.25 
uantities of 10 or more of (25) 
through (29) $1.00 


(30) “15 HOME LIGHTING IDEAS”, 15 sheets $1.00 
Attractively packaged, newest 15 home lighting 
data sheets, gathered and prepared especially for 
this publication These sheets not included in an 
nual Series.) 


Quantity prices upon request. 


MEASUREMENT OF LIGHT 


(31) BLECTRICAL MEASUREMENTS OF 
FLUORESCENT LAMPS (1954) 15e 


(32) LIGHTING BQUIPMENT ENGINEERING 
DATA SHEET 10¢ 


For equipment manufacturers and testing agencies 
for use as a guide in preparing forms for presen 
tation of photometric and other pertinent data on 
lighting equipment Also helpful to equipment 
purchasers as basis for required data 


(33) GUIDE FOR PHOTOMETRIC TESTING OF 
FLOODLIGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD (1951) 


(34) GUIDE FOR OUTDOOR ILLUMINATION 
TESTS 


(35) GENERAL GUIDE TO PHOTOMETRY (1955) 60c 


Quantity prices upon request. 


LIGHTING COURSE MATERIAL 


(36) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one semester introductory 
lighting eourse suitable for college students or 
adults. Quantities of 10 or more, T5e« per copy 


(Printed in U.S.A.) 


Serves a wide variety 
of exacting applications 


Over 50 years of good, practical experience, a 
staff of trained engineers, a modernly equipped 
laboratory and skilled, conscientious shopmen 
give Kopp the ability to supply you with the 
most dependable technical glassware available. 

Whether it be a trim, individually designed 
*“‘bullseye,”’ a sturdy sight glass or a technically 
perfect lens for traffic or railroad signaling, 
Kopp can guarantee to meet your specifica- 
tions to the letter. Every Kopp lens, color 
filter or roundel, in any size or shape, is en- 
gineered with precision and manufactured 
with craftsmanship. The illustrations on this 
page are but a few of thousands made by Kopp. 

Let us submit ideas, designs and prices for 
your consideration. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
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who is Direetor ind Vies President in 
charge of sales; C. A. Wilde, Vice Pres 
ident in charg of engineering and 
manufacturing; and K. A. M. Hayes, 


Secretary Treasurer 


LOW COST! SUPERIOR QUALITY! 
GERING S 


Extruded 


ACRYLIC 


The appointment of J. C. Hamilton as 


manager of Sales has been announced by 


Advance Transformer Co., Chicago, Til. 


Mr. Hamilton was formerly associated 


with the company as Sales Engineer 


Harold 5. Ronan has been appointed 4 
District Sales Supers isor of the Detroit 


district for the Lighting Division of 


Sylvania Eleetrie Products Ine., with his 


office at 7800 Intervale Ave. in that city 


Mr. Ronan was formerly a vice-president 


of the Iluminating Engineering Co., City 
Sales Manager with Sun-Lite Manufae 


turing Co., and lighting field representa 


tive with Sylvania 


Duncan O'Brien has joined the 
New York office of Day Brite Lighting 


Ine. as lighting salesman, covering the 


LIGHTING 


Brooklyn, Queens and Long Island areas 


Mr. O'Brien was most recently employed 


as salesman with the General Eleetri 


Supply Co 


@ Produces BETTER-than-ever molded details The Wire and Cable Section of the 
National Electrical Manufacturers Asso 


e Extra Tough! Easier Forming! Deep Draw! ciation elected officers at its September 


26.25 annual meeting. Re-eleeted are 


A. D. R. Fraser. president of the Rome 
° Good Surface -- Uniform Gauge Cable Corp , aa chairman Pa iH. B. Bassett, 
president of Acme Wire ‘‘o., a8 Vice 
* Less than 1% Shrinkage chairman. B. F. Usley, Wire and Cable 


Dept., General Eleetrie Co., has been 


. Permits use of LOW COST MOLDS elected as a second viee chairman 
ER Raoul Du Chatellier has been ap 
Ww pointed Export Manager for Sola Elee 
Widths Lengths 16 trie Co., Chieago, and will direet distri 
si bution and sales of the company's prod 
<0 * Gauges 060 to 13 ucts outside continental United States. 
He was previously a sales engineer and 


@ CLEAR TRANSPARENT and COLORS assistant export manager for the firm 


The best sheet available for successful vacuum and Two gold medals, the nation’s highest 
~ drape forming. Manufacturers state: “Finest extruded awards in voluntary standards, were pre 
DUPONT sheet available anywhere” — “Easy forming and ter 
tested eur machining.” Copy of DuPont endorsement letter on re- sented thy tie nerican andards Asso 
we ore quest. Write Dept. TR for information, details, price list, ciation, October 25. Harold 8. Osborne. 
quality control sdendards and physical dete sheet retired chief « ngineer of the Arne rican 


procedures to assist you in main- lelephone and Telegraph Co., and past 


taining some good quality.” president of the International Eleetro 


The BEST by TEST! + fag | technical Commission, was presented with 


the Howard Coonley Medal for “service 


m advancing the national economy 
through voluntary standards.” The 
Standards Medal iwarded annually for 
leadership in the development and appli 


eation of voluntary standards, was pre 
sented te James G. Morrow, Steel Co. 
of Canada, Ltd Hamilton, Ont The 
awards were made during ASA’s Sixth 
National Conference on Standards, spon 
sored jointly with the National Bureau 


of Standards, in Washington, D. 


BRANCH Offices, Chicago, tll, Mansfield. Ohio; Cleveland, Ohio; Detroit, Mich Continued on pase. 4A) 


42A ILLUMINATING ENGINEERING 


| 
Continued from page 40A 
f 
| 
| 
— 
o. 
| Products « Juc. 


— - 


~ 


9 COMPONENT PARTS INCORPORATING 
NEW EXCLUSIVE FEATURES 


attached to 


Smithcraft Overall Illumination introduces a truly “custom. 
made” appearance to wall-to-wall lighting. Each of the cor- 
r rugated plastic modules is contained in a mitred craftsmanlike 
frdming providing an interesting accent pattern and relief from 
the monotony of an unbroken expanse of shielding, Framing 
runners are V-shaped to reflect light and eliminate annoying 
black bands. The entire system glows with softly-diffused light 
. . uniform, comfortable and free from shadows. 


Smithcraft Overall lilumination is simple and easy fo install ip- 
corporating an exclusive new levelling feature which saves hours 
and dollars in installation. The system is installed in new con- 
struction or in remodelling projects regardless of the irregulari- 
ties of the ceiling construction or of the room and regardless 
of the location of pipes, ducts, beams or other obstructions. 


Smithcraft Overall Illumination (we call it $.0.!.} offers so many 
new appearance, lighting, installation and maintenance factors 
you really owe it to yourself to find out more about it. 


Send now for the brand new folder illustrating and de- 
scribing S.O.1. 


CHELSEA. 50, MASSACHUSETTS 


LIGHTING DIVISION 


pation 
— me | 
== 
bois — ne further levelling 
Reaners — Pro-eut mitered — 
— Pre-cut to convenient 
Corrugated Vinyl Sheets — Lock in framing 
| 


G-E announces 
new family of 
compressible holders 


FOR ALL FLUORESCENT LAMPS 


Dark area sharply reduced by 
minimum back-to-back dimensions 


These new G-E ear mount holders completely 
eliminate danger of falling lamps . . . single 
pin Slimline, bi-pin, or recessed base 

they all stay put without safety guards. No 
twisting or positioning needed. You snap 


lamps in or out instantly. 


Every member of this new family of G-E 
lampholders is ear-mounted . . . compressible 

. and has identical physical and minimum 
back-to-back dimensions providing inter- 
changeability. The exceptionally shallow 
design cuts down dark area substantially. 
Kither vertical or horizontal lamp contact 
position may be had for bi-pin or recessed 
end lamps without change in mounting loca- 
tion. This family of lampholders has been 
approved for use in outdoor signs. For com- 
plete information on these new lampholders, 
write Accessory Equipment Department, 
General Electric Company, Bridgeport 2, 


(Connecticut. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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Continued from page 42 COLUMBIA 
te Member 
Deaths Thomas, J. R., 3907 Knight Road, Vancouve 
¢ 
Sections and Chapters of [ES report 
CAPITAL SECTION 
ith sorrow the deaths of the following Membe 
members : Ginther, J., Naval Research Laboratoric 
Washington 
Alex Davidson Hamilton, Ontario, 
Associate Members 
iapter Corres, L., 1824 Taylor N. W., Washing 
Steve Hines Montreal Section ton, 1. ¢ 
Helwegs Misa (Claire Potoma Flectri 
RK. O. Warffuel Pittsburgh Seetion. Power Co.. Washington, PD. 
CENTRAL ILIANOIS CHAPTER 
ste Membera 
Heimberae I’ Colind Photography 
NEW MEMBERS Peoria, | 
Oberlander Oberlander Fleetri 
Peoria, Ii 
Schneide I» N Central Illinois Light Ce 
At the meeting of the LES. Couneil Peoria, I 
held at New York, N. Y. on October 13, Cuicaco SecTrion 
1955, the following were elected to mem Members 
bership. Names marked ire transfers Bunner, Kh. W., General Eleetric Co., Danville 
iil 
from Associate Member grave Beniamin Blects 
Ihe iaines 
ALABAMA CHAPTES 
tesoctnte Mombes Members 
Caldwel J H Jr Alaban Power Co Belean. Roger, Benjamin Electric Mfg. Ce 
Jasper Ala Des Ilaines, Ill 
Davi Lighting Products Ir ligt 
ARIZONA SECT land Park, I 
issociate Members Kempf, \ I 7012 W rie Lyons, Il 
Abell, G W Arizona ul Service Ce Regas, G. Kralovee & Best, Chicago, I 
Yuma Ariz 
Herren K Arivona Pu ice Ce CLEVELAND SECTION 
Phoenix, Ari Vembe 
Lambe Salt Rive r District Iekis, J General Electr ‘ ‘ and 
Phoenix Aris 
Mein, A \ \ ¢ Electrical Sapply 
Coolidge Membera 
Mitchell, M. L. E. C. Junken Electric Co Artopo us, J. E., J. E. Artopoeus & Associate 
Yuma, Ariz \ Ohio 


phosis to display areas. 
Here's also to ofchitect H. J. Nicblois, 
ALLA, of Burke, Kober and Nicolois ond to M. J. Gorris, 


AM « count 
10s. 
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liryant lil Westinghouse Llectric 


Corp Cleveland 

Ilanratt Mra. Lueihe General Eleetric Co,, 
Cleveland, 

I ‘ en, KR. B rhe Wakefield Co., Vermilion, 

Lundgren, BR \ fieneral trie Cleve 


MeM K Jr Westinghouse Electric 


Cory Cleveland, Obie 


Resler, B Ohio Power Co Newark, Ohio 
Schall Gieneral Electric Co Cleve 
nad, 
Sie wrist ti The Tones Metal Products 
Co., West Lafayette. Ohio 
Smith Mitchell Mfg. Co Cleveland 


Thurston = Westinghouse Fleetrie Corp 
Cleveland, Obie 

Vild, J American Soctety of Heating & 
Air Conditioning Engineers, Cleveland, Ohio 

Wigert J Westinghouse Fleetrie Corp 
Cleveland, Ohio 


CONNEOTICUT BROTION 
Membe 
Guy, J. J General EBlectric Co. Hart 
ford. Conn 


Member 
Duquette General Eleetri Co New 
Ilaven, Conn 


CORNTUSKER 


ivsociate Members 
Hughes, I Broadwa Scottsbluff 


Mehuron, G. ¢ S. Corpse of Engineers, 
(maha, Neb 


EASTERN PENNSYLVANIA 


tz. \ Westinghouse Cory 


Continued on page 


Maste rs The Ohio Power Co., Canton 
1 
= Member 
Allentown, Va 
ous Sunbeam Visionaires® were specified and installed to 
fort. Sunbeam's 4’ x 4° recessed “large Grea” "L3800 series = 
minimum glare lighting. Recessed incandescent units with 
worm tone accents. Indirect cove lights give added 
45A 


Ask these 

questions, too, 

when you judge 

a tluorescent lamp... 


is it made 
with Hale Phosphor? 


No other pl 
Halo Vhoaphors for maintaining high light 


mphors in use today can match 


output and original color. Weatinghouse (and 
only Westinghous uses Halo Phosphors 


throughout entire fluorescent lamp line. 


Is it the correct 
type, size and color 
for the lighting 
job to be done? 


In the Westinghouse fluorescent family of 200 
d ferent lampe —ineluding Slimline and Rapid 
“tart there's a type and size precisely right 
for every office, plant and merchandising 
application. Colora include seven different 


shides of “white” alone 


How about 
quality control? 


From raw materials to finished product, every 
Westinghouse fluorescent lamp is subjected 
to 480 inapections and teats before approval 
for shipment. 

.*4 For the full atory on how 
to get more for your 
money in fluorescent 
light, eontaet your 

Weatinghouse Lamp 
Representative 


you caw se SURE...1F 


Westi nghouse 


464 


Continued from page 45A 


Membera 


Ihe stan Jack lure Test Coy Ilarrisburg 


Member 


Veter bla 


NON -SBOTION 


K General Electric Co. Ltd 


lidd ex, England 


vd, J. OW K'ectricity Supt Commis 
Johannesburg Mouth Africa 

man, Her n Eleetrie Co. Ltd 
Pet han London NN he and 

i Flectri Coe Ltd 
‘ and 

we ‘ rt lia & Led 
j at ith Africa 

Shapir i Federal Electrical I’ty Lid 
Johar South Africa 


BROTION 


Vembe 

Commack 120 Interlochen Dr. N.W 
At ta, tia 

te Members 

Jone Hew nd Ca., In Atlanta, (a 


Appleton Electric Ce At 


OF AMBRIOA SEOTION 


Members 


(ope Appleton Electric Co., Kansas 
M 

M i bn Herbert, Sun Ray Lighting Corp 
Kaneas Cit Me 


M nier K Mitchell Mfg Kansa 


INDIANA BECTION 


Membera 


Evie N.. Indianapolis Power & Light ¢ 
ndianap nd 

rete Ind spolis Power & Light 
Indianape Ind 

CHAPTER 

Member 

neer tpokane, Wash 

(esociate Member 

Met'racken, L. Westinghouse Eleetrie Corp 
Spokane, Wash 

lowA SBOTION 

fesociate Members 

Hart 1 W., City Electric Supply, lowa 

Cald a RK Marlin Associates In Rock 
letand, 

f \ le » INineis Gas & Electri 
‘ liaver ort lowa 

(ir Davenport Electr Contract Co 
Davenport 

ord, W. lackson's Ir lowa City 

K irene s Ir Republi tri Co 
Davenport, lowa 


MacMartin, W. Kayline Co Tama, lowa 


in Davenport, lowa 

Miller. G. Republic Fle tri Co Daven 
pert, lowa 

Palmer, G. F Tri City Electr tr Daven 


port, lowa 


MARITIME CHAPTER 


F BK. Electric Power Commis 
sion. Fredericton, N 


Mexioo CHAPT®S 


(esoctate Member 
Saens De Camara Manual \we 
Febrero 28 Mexico, D. F 


Miami CHAPTER 


Member 
Mille, J M Walker Norwick & Associates 


Davten, Ohle 


lic HIGAN BECTION 
Member 
Cowgill 16127 Wisconsin 
Mich 
4asociate Members 
Jarvis Harold Hemphill & Coe Highlar 
Park, Micl 
Long, t ‘ Leng Sign Co., Detroit, Mich 
Rows. M.. Sylvania Electric Products, 


Dretroit 


Detroit Miel 


Mip SouTtTH CHAITER 

Member 
Park, E. B 
Memphis, Tenn 
Associate Member 
Bohannon, 8. B 
Memphis, Tenn 


Southern College of UOptomet 


Federal Pacific Electric Co 


Student Members 

Bell, H. B Southern College of Optometry 
Memphis, Tent 

Braswell, G. 


Memphis, Tent 


Southern College of ()ptometr) 


Campbell, G. W Southern College of Opton 
etry, Memph Tenn 

Chitty, M ‘ Southern College of (Optometry 
Mempt Tent 

«lark \ Southern College of ()ptometry 
Mempt Tenn 

(ox iH Southern College of (ptometry 


Memphis, Tene 

lover, Jefferson, Southern 
Memphis, Tenn 

Echols, Don, Southern College of Optometr 


Memphis, Tena 


Cioldsboroug! ‘ W Southern College of OF 
tometr Memphis, Tenn 

Hancox, W Ir Southern College of 
tometr Ml phis, Tenn 

Hatel Ki urd. Southern College of Opton 
etr Memphi Tenn 

livmel, 8. J Southern Collece of Opten 
ety, Memy Tenn 

Jasor Southern College of OF tr 
Memphis, Tenn 

lone ‘ Southern Collewe etr 


Memphis, Tens 


Keyes, P. F Ir Southern College of Opte 
etr Memphi Tenn 
Kost. Renald, Southern College of © netr 


Mempt Tenn 


Levineon, G. I Southern olleg f Optometry 


Southern (College f Optom 


etry, Memphis, Tenn 


lLemer, T. Southern College { etry 
Memphis, Tenn 

McNeil, J. W Southern College of Optometry 
Mempt Ten 

Middleton, J. W 1497 Linden Aw Memphis 
Tene 

Moore. Duane, Southern College of Optometr) 
Memp! Tent 

Nelson, I H Seuthern College of Optometry 
Memp! Tene 

Southern College f ih etr 


Memphis, Tent 


Robinson, Gwendolyn, College of Optometry 
Memphis, Tent 

Sanders, Southern Collece of Optometry 
Memphis, Tent 

Smith, H. G Southern College pte tr 
Memphis 

Tate, Mre Pate Southern College of (pton 


etry, Memphis, Tenn 
Williamson, W. A.. Southern Colle 
etry, Memphi Tenn 


of (ipten 


MitwaArker 


Member 
Schultz Allar 
Oshkosh, Wis 


Badger FElectri Suppl Co 


MONTREAL Section 


Member 

*Nako, Gordor Mitchell Mfg. Co. Ltd Mon 
treal, Que 

Awsociate Members 

Deseary J M Canadian Railway 


Montreal, Que 
Gottlieb, H Modulite In 
Pare, Rene toard of Electrical 


Montreal, Que 


Montreal, Que 
Examiners 


Morure Lope CHArTER 


Members 
Early, Doyt, State Dept. of Education Sacra 


mento, Cali 
Continued on page AGA 
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Gallatin. N. 1548 Wayne Ave., York, Pa 
Koch, B.. Gilbert Aww In Reading 
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how to judge a fluorescent lamp 


ask about Hi IG Hi EST 
LIGHT 
OUTPU 


Fluorescent lamps deficient in light output 


are apt to be costly at any price. Reason 
in order to attain a given light level with 
such lamps, you need not only more of the 
lamps themselves, but also- to hold and 
operate the extra lamps more fixtures and 
more power. Thanks to a steady stream of 
new ideas in its fluorescent lamp design, 
materials and manufacture ideas carefully 
evaluated through photometri¢ testing as 
shown above— Westinghouse now offers 
you fluorescent lamps conservatively rated 


for light output at up to 63 lumens per watt 


YOU CAN BE SURE...1F ITS Westinghouse 


NOVEMBER 1955 


‘ 
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Day-Brite CFI (Comfort For Industry) lighting provides comfortable lighting levels on all work surfaces by 
taking full advantage of wall and ceiling reflectances. Flectric Controller & Manufacturing Co., Cleveland, Ohio. 


Better seeing, better production 
with new Day-Brite CFI lighting 


When you put “comfort” lighting to work 
for you, benefita are immediate and continu- 
particularly if you install new Day-Brite 
(Comfort For Industry) lighting 


ous 


CFI 


hy washing out brightness contrasts at the 


ceiling—as illustrated in the Day-Brite 
CFI-10 installation above— worker eye com 
fort is greatly improved, Nervous and muscu 

lar tensions and fatigue are reduced; morale 
and efficiency are boosted Speedier and more 
aceurate control of many work operations 
results; over-all higher standards of produc 

tion are achieved 


Day-Brite Lighting, Inc. 
432 Bulwer Ave. 


St. Louis 7, Missouri 


There are two Day-Brite CFI units available 

the CFI-10 and CFI-25. They provide 
10°, and 25°, upward lighting, respectively. 
Updraft ventilation promotes cool operation 
and minimizes dust deposits on fixture bodies. 


SEE, EXAMINE and COMPARE 
Day-Brite with any other lighting. Look at 
the fixtures——not just the pictures! 


CALL YOUR DAY-BRITE REPRE- 
SENTATIVE! You'll find his industry- 
lighting experience valuable. 


DAY-BRITE 


5496 


DAY-BRITE. 
Lighting Firtares 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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Fiyne Ww. d Sacramento Mur al Utility 
Sacramento. Calif 
New ENGLAND Sr 
M embe 
‘ k N tinghouse } Corp 
Swamy tt, Mase 
M., Champion La Lynn 
Mae 
sR Sylvania Ff t lucts 
Janver Ma 
Membe 
Arallor J ‘ Sylvania fF lroducta 
It Mas 
Stone & Welst ngineering 
r Bostor Mas 
lbonme Boston Fd oston 
lass 
Giretz, G H ( Lynn 
Ma 
Harringtor A. ID. General ( Ww 
Lynn, Mase 
Harr S inia t lucte 
saler Ma 
} f Irvir ‘ Hall ’rovi 
jen I 
Kilbor J. R J Genera Ww 
Lynn, Mass 
Klein, 8S. M 82 Rockawa \ ad 
Mas 
MacCracker J A New England wer 
Service Co toston, Mass 
Mathews, F. R.. Graybar Elect Ime 
Manchester, N. H 
Brier W. F.. General Fleet Boston 
Ma 
Poirier, C. H Sylvania Elect Producta 
In Danvers. Mase 
Shaw, F. J., 33 Maple. Malden. Ma 
Smith, R. L.. General Eleetrie ¢ W. Lynn 
Mass 
Student Member 
Swidier, 8. A.. Champion Lamp W: Lynn 
Maas 
New Mexico 
Associate Member 
MeGillan MeGillan Sak Albu 
querqu N.M 
Student Member 
Shute New Menic« | College 
State College, N. M 
New Spe 
Avsociate Members 
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AT LAST— 
REALLY FLEXIBLE 
LIGHTING and no 
metal shows! 


Lighting flexible 


an ACCESSO CEILING 


ACCESSO 
ballast 


acoustical suspension 


to place as required 


. 
o 


S 


ACCESSO SYSTEMS are being 
specified by many of North 
America’s leading architects. Men 


them to architect col 


They 


tion your 


leagues will appreciate it 


For full literature 
and details write 


ACCESSO SYSTEMS, INC. 


4615 EIGHTH AVENUE N.W 
SEATTLE 7, WASHINGTON 


Canedion Cistributors 
Western Insulation Ud. 
576 West First Avenue, Vancouver 9, 8. C 


gives 
enables lighting fixtures to be moved quickly from place 
Only ACCESSO offers this combination 


direct access to wiring and 


ACCESSIBILITY 

Full and instant 
wiring, ballast 
materials to be concealed 


access to ducts, pipes 
telephone lines and other 
Tiles removed 


quickly without damage 

FLEXIBILITY 

Widest latitude in use of standard tle 
suitable for mechanical suspension. All 
standard lighting fixtures, movable par 
titions and diffusers relocated with ease 
by building maintenance crews 


ACCESSO components may be used wit} 
all makes of acoustical tiles; 12”x12 
12°x24”" and 24”°x24" 


NO METAL EXPOSED 


All metal parts being 
monolithic sweep of 


hidden 
ceiling 


complete 
surface is 


maintained with perfect mechanical 
leveling 

ECONOMY 

The simple ACCESSO parts are easily 


assembied with minimum labor. Tiles are 


installed quickly. Fixtures and utilities 
re-located with a bare minimum of time 
STRENGTH 

ACCESSO units present great strengt! 
in design and materials Small lighting 
fixtures may be supported directly on 
ACCESSO systems 


*Full 


Patent 


Pending 


(Continued fro 
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HERE'S THE NEW L&P CATALOG... 
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SPECIALLY DESIGNED 
FOR YOUR BENEFIT! 


tir i the new L atalog one 


»t the most helpful da y tools you ever 


had Just off the pre and bigger ir > 
every way t includes such special 
feature 4a ary | ght nq term 


iggestion cost ef good light 


ng nstailation jata and hanging 
rie and L & P's own Statement 
f Principle.” Plus, of course, hundred 
picture nad aiagram f our 
plete e or Louvered Corn 
re Oper Type Commercia 
Recessed Troffer Strig snd Channe 
snd Industria 

riand ely bound, will pecia 
to each sect ; your for the asking 
Just nad ma the attached 

upon 


LIGHT & POWER UTILITIES CORP. 
Dept. 5444 1035 Firestone Blvd, Memphis, Tenn 
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SHOPPING CENTERS 


HIGHWAYS DRIVE-INS 


BETTER LIGHTING everywhere 


PARKING AREAS RECREATION AREAS 


AT LOWER COST to everybody 
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Pfaff & Kendall, originator of the Seamless Tapered Aluminum Lighting 
Standard and Tapered Elliptical Arm, is now producing designs and types 


to meet any highway, road, area, bridge and traflic signal requirement. 


Wherever P&K All-Aluminum Standards and Brackets are specified and 
installed, the story is the same: Fewer technical problems . . . rapid, easy 
installation .. . greater lighting efficiency ... and the kind of economy you 
can figure in actual dollars! 


P & K All-Aluminum Standards and Brackets are always the wisest choice... 


LIGHT WEIGHT for lowest cost installation. 
NEGLIGIBLE CORROSION for longest servi.e. 

NO PAINTING means large, year-after-year savings. 
SALVAGEABLE, RE-USABLE in event of knockdown. 


planning and advisory 84 Foundry Street | 


services without obligation. 5, New 


1A 


| 
pat 
a 
v= 
= 
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\ (Coeatinued page 50A 
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LOW COST, FULLY Typical Lumatrol 
direct on Barkley, Jr Amarillo Ele trie 
Luminaire, as in- Duke, Elmo, Duke Electric Co. Amarillo 
stalled in many Texas. 
Fowler, W M. Howard Ensign, Amariilo, 
communities by Tene 
Long Island Light- Gross, V. L.. Nann Electric Supply Cor; 
Amarillo, Texas 
ing Co. Honea Triangle Electric Amar 
Tex 
Moan, Hocker. Johnson Bidg., Amarillo, Texa 
Hudson. M Ethelle, Dallas Power & Light 
| Co., Dallas, Texas 
| MeMennamy, Glenn, Amarillo Electric 
Pitt, Arrow Eleetrie Co Amarillo 
Texa 
Potter, M Amarillo Electric Co., Amarill 
Tex 
Powell Hi. W Broome Electric Co. Ine., Ama 
rillo, Texes 
Pugh, W. Duke Electric Co Amarille 
Tex * 
Reinhardt. } J Jr Nunn Electric Suppl 
Corp Amarillo, Texas 
Wallace, Mixe Mary L., Texas Power & Light 
Tha Texas 
Willingha Andrew, Marsh Electrical Sapply 
Amari'le Texas 
Seerios 
Membe 
Smit M M Duke Power Co Charlotte 
N. ¢ 
Associate Members 
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! Alex L. Clark Ltd Toronto 
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Rates FIRST on all twelve specifications Ont 


MeLeod D> W Canadian General Electric 
normally applied to this type light control Sn. Terentia, Cat, 
Crry 


Aasociate Membera 


LUMATROL Photo-Electric Light Switch is the wisest investment you can make ee fe 


in fully avtomatic control of street, highway, or any other outdoor lighting Minne Minn 
Niemeye ‘ 107 ombare ve at 
installation. Paul. Mins 
Storry South Dakota State Ce 
LUMATROL is simple, compact, light weight. Its exclusive omni-directional Staten, 5. 
swoorver IstAnp CHAPTER 


sensitivity integrates available light from all directions, minimizing location 
problems. Andersen 1173 Kings Road, Victoria 


it is easily adapted and installed on any luminaire, pole or arm, with plug-in SS 
feature. It provides accurate switching of illumination under all conditi Associate Mewhe 

Engli+! Westinghouse Electric 
of use. Groad Rapids, Mich. 


een New York SecTion 


And, LUMATROL is dependable. That's why it is being specified and installed 
by more and more forward-looking utility companies for the streets and Achendeet, W. P.. Miegare Mohawk Power 


highways which thev serve. Corp., Buffalo, N. ¥ 
Brown, K. Ht. General Electric Supply © 
Buffal 
Herget kK K Robertson Electri Co 
Buffal 
Metart) ‘ J Niagara Mohawk 
: Corp., Buffalo, N. 
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Rub, G Huffalo Electric Co., Buffalo 
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Employment Opportunities 


LIGHTING SALES REPRESENTATIVE STREET LIGHTING ENGINEER 
Large nationally known manufacturer of con FOR TOP RATED MEDIUM SIZE 
line incandescent, fluorescen slimline MID-OHIO MANUFACTURER 
sree and louvered ceilings selling only Young an itility of anufacturing back 
rough wholesalers is redistributing territories round to in expanding department Appl 
3 and has openings for ition and ‘ mer duti Permanent 
Stat f New Je-w ireer positior Ex elent insurances etire 
© State of Maryland & D.« ment nd profit sharing plans. Write us 
© New England States garding your experience ane ed thor 
Man applying should have following among bies et Confidentia Addre Hox 
architects and electrical engineers Write full Publication OM ee Iiuminating Hngineering 
details in first letter giving past experience. Our Society, 1860 Broadway, New York N.Y 
men know of this ad All replies strictly con 
fidential. Address Box 251, Publications Office MANUFACTURER'S 
iiuminating Engineering Society, 1860 Broad REPRESENTATIVE WANTED 
way, New York 23, N. Y. Excellent opportunity for experienced estab 
lished Lighting Sales representative th fol 
+ REPRESENTATIVES WANTED lowing among Electrical Jobbers and Architects 
Experienced representatives familiar with light Territories available Gia Nf S4 Ala 
ing fixture manufacturers and lumi as ceiling Miss La Texas 
installers to handle volume sales of standardized Manager 
- low cost plast pane Send full particulars STA BRI TE FLUORESCENT MFO. CO 
t products handled. territory covered. to Box Miami, Florida P.O. Box 201, Riverside Sta 
- 252, Publications Office " tine Rucineer 
N.Y All territories, to call on wholesale trade and 
architecta with a complete line of fluorescent 
slimline and new plexiglass 2 x 2 and 4 « 4 
REPRESENTATIVE WANTED equares, et« Excellent opportunity for high 
Manufacturer of floodlights of iperior per caliber men to make money Liberal commia 
formance using coor improved mercury vapor sion, protected territory Write giving full in 
lamps desires manufacturers representative ir formation on lines carried and territory cov 
several territories East of the Mississipy j ered. Mercury Electric Co., 207 8. 13th Ave 
cellent proposition for ones wh jualifs Ad Mt. Vernon, N.Y 
fress Box 253, Publications Office. Iluminating 
Engineering Society 1460 Broadway New LIGHTING SALES-ENGINEER 
York 23. N.Y CHICAGO-MILWAUKEER 
Outstanding opportunity for top flight sales 
agen-y thoroughly acquainted in architectural 
SALES REPRESENTATIVE WANTED engineering and electrical trade circle to sell 
A leading manufacturer of fluorescent and in exclusive ot aluminum incandescer ighting 
cances ent fixtures fo ommercia natitutional inite Spe | purpose desigr include Lan 
and industy ight has sales openis for tern Vaportight, Exita, Weather Tight Ke 
Wisconsin ine and lowa Proven back essed, Hospital Bed Light et 
ground of sceessful seling is required to Hig earning power, planned national adver 
carr t ompar iynami progra t this tis and = live leads Waiting fi jualihed 
territe Repti i is appointe 
Please end resume to Box 254. Pul stior Send full details t Sales Manag Me Philber 
Office, Iliminatin Engineering Societ AGO Mig. Co ne 129 lought ook i 


all old wall brackets! 


A modern building with yester 
day's fixtures is like a lovely 


woman wearing last year’s hat 


McPhilben’s new multi-use wall 
bracket the "43-40 series is beau 


tifully honest in design .. . of 
rugged, no maintenance-needed, 
die cast aluminum vaportight, ver 
satile and competitively priced 


NO 
ACCESSORY FITTINGS 


APPLICATIONS: ‘Stair landings, Corridors 
Lavatories and Entrances, Schools, Hospi 
tals, Office buildings and Housing 

SPECIFICATIONS: 43.40 VT die cast alum 


num, satin finish anodized, quickly mount 


CONNECTS DIRECTLY 


TO JUNCTION BOX 


“WHITER-THAN- WHITE” 
i LIFETIME PORCELAIN 


to 4” cast iron junction box for indoor 
INSIDE FINISH application suitable for standard outlet bos 
WATTAGE: Maximum 100 watt Globe 
Threaded opal with gasket. Write for Data 
. Sheet on complete VAPORTIGHT SERIES 


DIE CAST PROTECTIVE 
GUARD AVAILABLE (43.44VT) 


for locations where protec 


DELUXE WHITE 
OUTSIDE FINISH 


tion against theft and van 
dalism is essential Also avail 
able as a ceiling fixture 


ABotite Outlet Box Reflectors Give More Head Room 
In Low Ceiling Areas 


ABo.rre Outlet Box Reflectors are specifically designed for low-ceiling areas in 
passageways, docks. stockrooms, warchouses, et They mount without accessory 
fittings, provide for faster, more economical installation, and are availiable im 
shallow dome and standard dome shapes 
Where head room is restricted, the answer is ABotrre Outlet Box Reflectors! 
WRITE TODAY FOR DATA SHEET! 


1329 Willoughby Avenue, Brookiyn 37, W. Y¥ 


THE 
JONES 


METAL PRODUCTS CO. 


WEST LAFAYETTE, 
OHIO 
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: 
ABOLITE 
° Repres in major cities, 
SA 


DAA 


Sketch illustrates smooth wall lighting 
using Klieg! Pinhole Wall Washers 


ever have 


— 


Architectural Lighting Division 


Originators and Manufacturers of Klieglights 
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Westinghouse Electric Corp.. Lighting 


Weston Electrical Instrument Corp. 
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~ 


SQUARE 


INTER-PLANE 


ceiling pattern, 


1335 S. W. Morrison Street, Portland 5, Oregon 


Inter-Plane Lock mokes 
it easy to align with room or 


ie The only flexible joint that 
always returns to perfect align- 
ment despite jars or vibrations. 


Write today for free folder 


BAKER-BARKON CO. 


We Design and Fabricate 


LIGHTING 
FIXTURES 


GENUINE BRONZE 
WROUGHT IRON 
for churches, schools, banks and 


public buildings, to your order or 


to your architec!s specifications 


personal attention. 


Write for our protusely illustrated catalog. 
We will be glad to quote on your requirements. 


MEIERJOHAN-WENGLER 


102 W. 9th St. CINCINNATI 3, OHIO. 


No order is too large, none too small, to receive our 
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LIGHT TRANSMISSION 
INCREASED UP TO 50% 


BY NEW 
SHEFFIELD SHIELDS 


You can now increase the efficiency of and add 
beauty to your fluorescent fixtures with Shetheld’s 


new DG-70 grade plastic diffusers 


Made of a polystyrene formulation devised by Shet 
held enyineers, the new shields transmit up to 
50° more light than shields made of conventional 
polystyrene | ight transmission values up to 70" 
are possible Shields made of DG-70 also have ex 
ceptional hiding power, good impact strength and 


a fine surface finish 


DG-70 is another example ol progressive engineer 
ing at Shefheld Plastics engineering devoted to 
providing you with top quality, rigid extrusions 


incorporating the latest technical advances 


For more information about DG-70 diffusers or a 
quotation on a rigid extrusion, write to Shefheld 
Plastics Inc., Dept. 51-3B, Sheffield, Mass 


Precision Engineered Rigid Plastic Extrusions 


SHEFFIELD PLAsTICs 


SHEFFIELD, MASS. 


» modern square fixture 
the 
of 
| 
— 
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New Sola Ballasts 

for Outdoor and Indoor 
100-Watt High-Output 
Rapid-Start Lamps 


Sola Ballasts for 100w rapid-start lamps incor- 
porate many exclusive design and manufacturing 
features that result in premium ballast performance, 
and for many years commanded a premium price 
over other ballasts. Now, you get traditional Sola 
premium quality at no additional cost when Sola * 
Ballasts are part of your indoor or outdoor rapid- 
start lighting installations. 


ve 


When you're concerned with rapid-start fluores- — 
cent lighting, indoors or outdoors, it will pay you 
to investigate the advantages of a Sola-ballasted 
system. At your request, a sales engineer will be 
happy to provide all the information you desire. 


OUTDOOR HIGH-OUTPUT RAPID-START BALLAST 


OUTDOOR 100W RAPID-START BALLAST: The 
Sola unit (Cat. No 626-920) shown above pro- 
vides efficient and economical two-lamp operation 
with outdoor 100w 72T 12, rapid-start lamps. Elec- 
trical specifications are: lamp current, 1000 ma; 
nominal circuit voltage, 118; ballast wattage loss, 
40; series-type circuit. For applications where 
ambient temperatures as low as —20° F. are en- 
countered, particularly for street lighting and in 
parking lots and gasoline stations. 


INDOOR HIGH-OUTPUT RAPID-START BALLAST 


INDOOR 100W RAPID-START BALLAST: The Sola 
Ballast (Cat. No. 628-819) below is for operation 
of two 100w, 96712 rapid-start lamps. Electrical 
specifications of this unit are: lamp current, 800 
ma; nominal circuit voltage, 118; ballast wattage 
loss, 35; series-type circuit. It complies with pro- 
posed CBM ballast specifications and is ideal for 
indoor industrial applications where high-intensity 
fluorescent lighting ts desirable. 


CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and 
Electrical Equipment © LIGHTING TRANSFORMERS for Al! Types of Fluorescent 
ond Mercury Lomps * SOLA ELECTRIC CO., 4633 West léth Street, 
Chicege 50, Bishop 2.1414 © NEW YORK 95. 103 125th Sr, 
646464 © PHILADELPHIA, Commercial Trust Rittenhouse 
64968 © BOSTON, 272 Centre Street, Newton 58. Mass. Bigelow 4.3954 
CLEVELAND 15. 1836 Euclid Ave.. PRospect 1.4400 © KANSAS CITY 2 
406 W. St, Jeflerson 4982 © LOS ANGELES 23, 3138 E. Olympic Bivd., 
ANgelve © TORONTO 9, ONTARIO: 617 Runnymede Ad., RO 7.1654 @ 
Representatives in Other Principal Cities 


| 
¥ 
| 
sks 
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You get modern, on-the-job efficiency 
from fluorescent installations equipped with 


CERTIFIED CBM BALLASTS 


Everyone—the architect, fluorescent fixture manu- Manufacturers of fluorescent tubes, who know how 


facturer, distributor, electrical contractor and the important ballasts are to the proper operation of 


ultimate user—wants fluorescent lighting installations their lamps, recommend and endorse the use of 


to give satisfactory performance. CERTIFIED CBM BALLASTS. 


The easiest way to be certain of getting top efficiency CERTIFIED CBM BALLASTS assure: 
is to insist that all fluorescent fixtures are equipped RATED LAMP LIFE © FULL LIGHT OUTPUT @ LONG 
with CERTIFIED CBM BALLASTS. BALLAST LIFE © QUIET, TROUBLE-FREE OPERATION 


Eight of the country's leading manufacturers of ballasts 
make CERTIFIED CBM BALLASTS. Participation in CBM 
is open to any Manufacturer who wishes to qualify 


Send for free new hook let Why lt Pays 
to Use CERTIFIED CBM BALLASTS 
in Fluorescent Lighting Fixtures”. 


BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 


£4 a | 
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“BRIGHTEN 
| 
CORNERS 
AND 
NEAR-WALL 


GuTE 
(vou: NAME IT WE 


APPLICATIONS 
GALORE! 
20 WATT HALF. POETLITE * 
with Gratelite’* Louwer-Diffuser 


center setlector—up and 


down light 


HALF -PEERLITES 


2.1N-1*-with Gratetive or two lights 


Lovver- Diffuser — an indirect 
cove ~ or down-tite, Just 
it over! 


DOWN .L/TE-BRAC 
with Grotetite 


ANGLED-GLASS BED LITE - 
2-20W — vp and down light 


NAME IN LIGHTING 
SINCE 1902 


+ 

: 

. 
are difficult to light 
7 


